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Preface  

This document describes the information requirements  under the REACH Regulation  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 aime s 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 the REACH Regulation . 

 

The original versions of the guidance documents were drafted and discussed within the 

REACH Implementation Projects (RIPs) led by the European Commission services, 

involving stakehol ders from Member States, industry and non -governmental 

organisations. After acceptance by the Member States competent authorities the 

guidance documents had been handed over to ECHA for publication and further 

maintenance. Any updates of the guidance are d rafted by ECHA and are then subject to 

a consultation procedure, involving stakeholders from Member States, industry and non -

governmental organisations. For details of the consultation procedure, please see:  

http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_pr

ocedure_guidance_en.pdf   

 

The guidance documents can be obtained via the website of the European Chemicals  

Agency  at:  

http://echa.europa.eu/web/guest/guidance -documents/guidance -on - reach     

 

This document relates to the REACH Regulation (EC) No 1907/2006 of the European 

Parliament and of the Council of 18  December  2006 1.  

 

  

                                           

1 Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 
2006 concerning the Registration, Evaluation, Authori sation 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 Comm ission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 
2000/21/EC (OJ L 396, 30.12.2006 , p.1; corrected by OJ L 136, 29.5.2007, p.3 ).  

http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf
http://echa.europa.eu/documents/10162/13608/mb_63_2013_revision_consultation_procedure_guidance_en.pdf
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-reach
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Convention for citing the REACH and the CLP Regulations  

Where the REACH and the CLP Regulations are cited literally, this is indicated by text in 

italics between quotes.  

 

Table of Terms and Abbreviations  

See Chapter R.20 .  
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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 aqua tic 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 ca ses 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 ex posed 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  Append ix R.7.8 -3) .   

 

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, LC 50), 

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 , EC 50 .  

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 chro nic 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 

guidan ce on these terms is given in Chapter R.10.  
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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.  

Altho ugh 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.  

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 

assessmen t, 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 addi tional 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  Secti on  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 endocri ne 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 ca n be established, the substance may fall under the 

provisions of Article 57(f), which specifies that substances -  such as those 

having endocrine disrupting properties (é) ï 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 availa ble information. Guidance for the 

evaluation of available information on endocrine activity is provided in  

Appendix R.7.8 -4. 
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Figure  R.7.8 ð1 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 evalu ation 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/import ed at less than 10 tonnes per year and more than 

10 tonnes per year) and the determination of the. PNEC water  in the frame of the Chemical 

Safety Assessment (CSA) (for substances manufactures/imported at Ó10 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 endocr ine activity, it might be necessary to assess the endocrine 

disruption potential of the substance. Guidance for this step is provided in Section 

R.7.8.13  of this document.  

Figure  R. 7.8 ð1  Regulatory steps relevant for aquatic toxicity  

 

 

 

R.7.8.2  Information requirements for aquatic pelagic toxicity  

As described in Annex VI  to REACH  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 (regarding ecotoxicological information ) 

concerns Annex IX or X a testing propo sal has to be prepared and submitted to the 
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Agency. Further information on general rules described in Annex XI is provided in 

Chapter R.5 and  Section  R.7.8.4.1 . The following paragraphs summarise requirements 

according to Annex VII ïX. 

For substances covered by Annex VII  to REACH  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 label ling is available.  

If the substance is poorly water soluble the long - term toxicity testing (according to 

Annex IX  to REACH ) must be considered (For more detailed description of potentially 

mitigating factors see Appendix R.7.8 -1, for interpretation  Section R.7.8.5 ).   

For substances covered by Annex VIII  to REACH  short - term toxicity testing on  fish is 

additionally required. In analogy to the tests required on Annex VII  to REACH , 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).  

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 to REACH must  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 to REACH  long - term toxicity testing on 

invertebrates (preferably Daphnia ) and fish is required, if the chemical safety 

assessment according to Annex I to REACH indicates the need  to investigate further the 

effects on aquatic organisms.  Examples of cases triggering further testing are presented 

in Section R.7.8.4.3  on exposu re considerations.  

In case of the long - term toxicity testing on fish, information on one of the following 

studies must  be provided: (for explanation see  Section R.7.8.5  on suitability of data on 

CSA).  

¶ Fish Early Life Stage (FELS) toxicity test  (OECD TG 210): the revised OECD 

TG 210 should be regarded as the most suitable test guideline for addressing 

the information requirements related to fish long - term testing under REACH.  

¶ Fish, juvenile growth test  (OECD TG 215): this test can be 

accepted/re commended, on a case -by -case basis, if there are well founded 

justifications indicating that growth inhibition is the most relevant effect in fish 

for the assessed substance.  

It should be noted that the OECD TG 210 does not cover reproductive endpoints and  

therefore, other OECD TGs should be considered for endocrine disrupting chemicals or 
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when other effects not covered by early fish development are expected to be of 

particular relevance.  

For substances covered by Annex X  to REACH  there are no additional in formation 

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).  

It should be noted that if the registrant cannot derive a definitive conclusion (i) (ñThe 

substance does not fulfil the PBT and vPvB criteriaò) or (ii) (ñThe substance fulfils the 

PBT or vPvB criteriaò) in the PBT/vPvB assessment using the relevant available 

information, he must, based on section 2.1 of Annex XIII to REACH, generate the 

necessary information for deriving one of these conclusions, r egardless of his tonnage 

band (for further details, see Chapter R.11  of the Guidance on I nformation Requirement 

and Chemical Safety Assessment (IR&CSA) ). In such a case, the only possibility to 

refrain from testing or generating other necessary information  is to treat the substance 

ñas if it is a PBT or vPvB ò (see Chapter R.11 for details). 

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 availa ble 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 Vit ro  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 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 cult ures) 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 Section R.7.8.13 ).  

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 studie s 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. Ther e are, however, 

guidelines providing procedures that are suitable for testing of species from both water 

systems (see Tables in  Appendix R.7.8 -2).  

EU/OECD Test guidelines  

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 o n 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 

Appendix R.7.8 -2. 

The information requirements of REACH are, in principle, met by studies carried o ut 

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 othe r 

regulatory bodies (see  Section Appendix R.7.8 -22).  

                                           

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 R. 7.8 ð2 
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 Appendix R. 7.8 ð2).  
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Other test guidelines  

Acceptable alternatives to the OECD test guidelines are published by the OPPTS, US -EPA, 

various EU countries (nat ional standard methods) and organisations such as ASTM, ISO 

(for detailed list of available guidelines see  Appendix R.7.9 -1).   

Non -guideline 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 differen t 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 i nclusion 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  Appendix R.7.8 -2. 

In vivo  ï 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 effec t; 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 throu gh 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.  
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Numerous expert meetings concernin g 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 me socosms 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.  

However, because ex perimental 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 compou nds)  

¶ QSARs predictions from expert systems  

¶ Databases of (Q)SAR predictions  

¶ Activity -activity relationships (QAARs) predictions  

Grouping approaches  

General guidance on grouping approaches is given in Section R.6.2 and a more specific 

guidance on QSAR for es timating for toxicity to the environment is given in Chapter 

R.10.  

http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment
http://echa.europa.eu/web/guest/guidance-documents/guidance-on-information-requirements-and-chemical-safety-assessment


20  

Chapter R.7 b : Endpoint specific guidance  

Draft v ersion 3 .0  ( pub lic ) ï December  201 5  

 

 

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.  

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 ow  of substances are such 

factors. They are described in detail in  Appendix R.7.8 -1. 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 r ecording 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 Appendix R.7.8 -1. 

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 exi sting 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 

standardis ed test guidelines. The study method should be reported. In addition key 
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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 

identifica tion, 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)  

Other programmes/ secondary sources of data  

There are also circumstances where reported values have already been through a 

screening proc ess such as the SIDS program or through an EU existing substances risk 

assessment (http://esis.jrc.ec.europa.eu / ) . 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.co m/ )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 aquat ic 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 t he 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, in formation 

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 f ulfil 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 -hou se 

data, interlaboratory study)  

¶ fish cell system:  

-  primary cells (tissue used for isolation)  

-  fish cell line and if available passage number  

-  for both, culture conditions (e.g. medium, serum, serum - free)  

http://esis.jrc.ec.europa.eu/
http://www.heraproject.com/
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¶ protocol used (e.g. incubation temperature, exposure t ime, replicants, 

endpoint measured, positive and negative controls, data analysis and 

interpretation, limitations, etc)  

¶ status of standardisation of protocol  

-  in house validated (evidence of repeatability)  

-  used in other labs (evidence of reproducibility)  

-  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 isol ated 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)  

I NITIAL RELIABILITY SCREENIN G 

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 Good 

Laboratory Practices  (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 ecoto xicity 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 st rengths 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.  
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¶ 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 use d.  

¶ 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 

t0  and tend and exposure should be calculated in terms of geometric mean 

measured concentrations unless measured concentra tions were within 20% of 

the nominal concentration, in which case the nominal concentrations may be 

used.  

If available data do not conf orm 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 dat a 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.  

Irres pective of whether or not data meet the full set of quality criteria, consideration 

should be given as to whether the data:  

¶ are outliers in a large data -set for a particular substance;  

¶ fit with what is known of the toxicity of other related substances.  

Che cklist  

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 fo llowing 

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 th e 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 suffi cient as 

long as the description is suffici ently 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 tha t the material tested is a 

mixture of homologous chain lengths which are a different distribution to the CAS 
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number being registered. This may be acceptable. However, this inf ormation 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 wh ere 

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 cons idered 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 ï see Appendix R.7.8 -1. 

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 s ufficient 

information where it is known that all members of that ge nus 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.  

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 jud gement 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. K ey 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 hou rs compared to the standard 48  hours).   

 

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.   
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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 

pr operties 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 c ases 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 

rele vant 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 o f 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 3 is in the 

context of environmental risk assessment of metals used to describ e both the availability 

of metals due to speciation phenomena (a part which is independent of the organism and 

where chemical speciation 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. Ther efore, 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 

                                           

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 ñbioavailabilityò, 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 un der all environmental conditions.  
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flow - trough studies the arithmetic m ean of measured concentrations should be 

calculated, for static or semi -static tests the geometric mean of measured concentrations 

(see Appendix R.7.8 -1). 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 , 

¶ Is non 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 

er rors 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 

measur ed 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/EC10  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 cannot easily be distinguished from 

anthropogenic metal concentrations. For sparingly soluble metals measured data on the 

dissolved fraction 4 are  always required for getti ng 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 c olloids may be present that could affect the 

test results. For more specific guidance see section on difficult substances in Appendix 

R.7.8 -1. 

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

circumstances 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 st udies with solvents. Solvent concentrations 

                                           

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 µm. It should be noted, 
however, that this defini tion may not necessarily refer to the metals in solution. In the range of 
0.01 -0.45 µm colloid inert particles that remain suspended may exist.  
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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 GLP is reported to have been followed. Where a test result is 

reported as a less th an  (<) 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 LC 50 , EC50 , IC 50 , 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. Fu rther 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 obs erved 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 speci fic 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 ef fects, observed for 

essential nutrients, needs to be considered when evaluating the calculation of EC 10  

values beyond the lowest tested concentration.  

 

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.  
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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 sho rt - 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 s pecies as well as test duration and other elements of test design.   

Often both acute growth rate EC 50  (ErC 50) and biomass (EbC 50) endpoints are reported 

however the latter should not be used. The reason is that direct use of the biomass 

concentration witho ut logarithmic transformation cannot be applied to an analysis of 

results from a system in exponential growth. Where only the EbC 50  is reported, but 

primary data are available, a re -analysis of the data should therefore be carried out to 

determine the ErC 50. Where other supporting data exist as part of a Weight  of  Evidence  

approach it may be possible to consider an EbC 50  value if only this value is reported. 

However, if only an EbC 50  is reported and no primary data are available, it should be 

considered to perform a new algae study to obtain a valid ErC 50  and NOEC or ErC 10  

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 exponen tial 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 expo nential 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 ErC 50  and NOEC or ErC 10 .   

Common problems associated wi th algal study measurements result from coloured test 

materials and those with particular particle size (see Appendix R.7.8 -1) .  

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 relat ed to growth rate.   
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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). All these can be considered as equally accept ed 

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 da ta.   

For daphnids, a test duration of 48 hours is standard. However, 24 hour LC 50  or EC 50  

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 value s. 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, infor mation 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 (EC 50) 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 k nown 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 te sts 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 an d 

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 perio d. 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 
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concentration should be made, where these data are available. In additio n 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. 

Appendix R.7.8 -2 indicates commonly used recommended species from OECD Test  

guideline s 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: bioconcentration: Flow - through Fish Test. These 

can be c onsidered 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. Ofte n 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 sensi tive.   

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 generall y lead to higher effect va lues.  

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 concentrati ons will be lower than nominal.  

The observational endpoint in these tests is mortality (LC 50).  

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. Thi s 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 

adsor ption 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 cann ot 

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.   
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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 m ethods, 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 fo r 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 g rowth.   

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 ow  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 Oryzias latipes  m ay 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 ow<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, 

end points 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 Appendix R.7.8 -2) .  

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  Appendix 

R.7.8 -1 for further detail).  

Difficult substances  

A significant number of chemicals are described as ódifficult substancesô, which the OECD 

(2000c) class as difficult to test for the purpose of determining their aquatic toxicity. 

Typical characteristics of difficult substances include:  
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¶ 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 subs tance 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 Appendix R.7.8 -2, 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 re viewing a 

test report.  

In vivo ï 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 D ata 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.  

Explicit evaluation of model ecosystem data should b e 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 Appendix R.7.9 -2, 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 pe sticides which may reach ponds, ditches or rivers via drift or run -
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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 i n 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 conclu sions seem to have been that mesocosm data suffer from 

some of the following drawbacks:  

¶ Observation intervals may be too long  

¶ There can be overlap with other pollutants (e.g. metals) which makes 

interpretation difficult.  

¶ Analytical inconsistencies may occur.  

¶ There may be difficulties in maintaining exposure concentrations over 

prolonged periods and in confirming concentration (e.g. in relation to river 

flow rates).  

¶ Some potentially sensitive life stages (e.g. larval stages), endpoints or species 

might n ot be included.  

¶ 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.  

¶ 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 non - testing data in aquatic toxicity . 

Evaluation of QSAR results  

As outlined in Section R.6.1, the evaluation of the reliability of a non - te sting result 

includes two steps:  

1.  Evaluation of the validity of the model or expert system  

The validity of a model should be assessed according to the OECD validation principles 

for QSARs (OECD 2004a). They can be used for the evaluation of expert systems 

respectively. An in depth interpretation of the OECD principles can be found in Worth et 

al. (2005) and in Chapter R.6 (cross -cutting guidance QSAR). Table R.7.8 ð1 

summarizes specific aspects for the assessment of aquatic toxicity endpoints.  
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Table R. 7.8 ð1  Specific aquatic toxicity aspects of the OECD validity criteria  

OECD Principle  Specific considerations for aquatic toxicity assessment  

Principle 1: a defined endpoint  A defined endpoint is assumed if  the QSAR model is based on 

experimental data with  

a) a single measured biological endpoint (eg. mortality of a 

specific fish species)  

b) comparable exposure conditions (e.g. exposure duration, 

same age of test organisms) and  

c) a single statistically derived endpoint (e.g. LC 50 )  

Principle 2: an unambiguous 

algorithm  

No specific considerations. Models based on linear regressions 

using l ogK ow  as sole descriptor are considered to have an 

unambiguous algorithm. General considerations for the 

scientific validation of (Q)SAR models are described in Section 

R.6.1.3.  

Principle 3: a defined domain of 

applicability  

A defined domain of applicability can be based on  

a) definition of the descriptor domain of the model (i.e. range 

of log K ow  of the training set)  

b) definition of the structural domain of the model (e.g. 

description of fragments and functional groups cov ered by the 

model)  

c) definition of the mechanistic domain of the model  

Principle 4: appropriate 

measures of goodness -of - fit, 

robustness and predictivity  

No specific considerations for aquatic toxicity assessment. 

General considerations for the scientif ic validation of (Q)SAR 

models are described in Section R.6.1.3.  

Principle 5: a mechanistic 

interpretation (if possible)  

A mechanistic interpretation is possible if the QSAR model is 

based on chemicals assumed to have the same mode of action 

(e.g. models for polar or non -polar narcosis) or on chemical 

classes with a known mode of action (e.g. carbamates).  

 

The outcome of the analysis might not be a simple yes/no answer and it might be 

impossible to conclude on the validity of the model without considering  the regulatory 

context of the decision. However results of the analysis should be reported in a 

transparent way. Templates, so called QSAR model reporting formats (QMRFs) are 

provided in Section R.6.1.9.  

2.  Evaluation of the reliability of the outcome of a prediction  

General guidance for the evaluation of model predictions is provided in Section R.6.1.3. 

The outcome of the assessment should be reported in detail. Templates, so called QSAR 

prediction reporting formats (QPRFs) are provided in Section R.6.1.10.  
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Evaluation of the outcome of schemes for the identification of modes of actions  

Assessing the result of a prediction of a mode of action is mainly connected with an 

analysis of the possible short comes of the prediction with respect to the background 

(mechanistic domain) of the scheme. Some of the schemes include rules that focus on 

the identification of possible structural alerts/structural classes, while other focus on the 

active identification of chemicals acting via narcosis (e.g. Verhaar et al. , 1992). Some 

information about the background of the different schemes is provided in C hapter R.10 

(Appendix 1).  

In general the following issues should be considered:  

¶ Is the characterisation based on the identification of specific structural 

properties?  E.g. was a substance identified as being narcotic because of its 

chemical structure or j ust because it does not fit to any of the classes 

described by the scheme?  

¶ Is the chemical within the applicability domain of the characterisation 

scheme?  E.g. does the chemical include substructures that are unknown by 

the schemes? This becomes increasing ly important if the scheme is based on 

the identification of substructures that might be responsible for excess 

toxicity. If a substructure of the chemical is not known by the scheme, the 

scheme might not be able to assess if this substructure will create excess 

toxicity.  

Evaluation of the outcome of a research for structural alerts  

Structural alerts as described in  Section R.7.8.3  and Section R .10.2. 2.2, indicate the 

presence of substructures that might increase the aquatic toxicity of the substance. 

Thus, if a structural alert was identified for a given substance, it can be assumed that 

the substance exhibits excess toxicity. On the other hand, the a bsence of a structural 

alert does not necessarily indicate the absence of excess toxicity since lists of structural 

alerts are not exhaustive. Thus results from a structural alert research can be used as a 

confirmation or evidence of excess toxicity only. It can not rule out other information if 

no alerts are identified. In order to assess the reliability of the structural alert research 

the same criteria as described above should be applied.  

Evaluation of the outcome of a QSAR/QAAR prediction  

Assessing th e reliability of a QSAR/QAAR prediction for aquatic toxicity endpoints is 

mainly connected with the question whether the substance is within the predictive space 

of the model or not. Guidance for the assessment is provided in Section R.6.1. Additional 

info rmation about the reliability can be achieved by comparing the mechanistic domain 

of the model with the assumed mode of action of the substance.  

Evaluation of information derived by the grouping approach  

The reliability of results obtained by grouping app roaches highly depends on the 

selection of appropriate analogues and chemical classes. General guidance for the 

assessment of the reliability an applicability of grouping approaches is provided in 

Section R.6.2. With respect to aquatic toxicity the followi ng additional aspect should be 

considered:  
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Are substances used for the grouping approach that are comparable with respect to 

substructures (e.g. do they all contain/ not contain structural alerts)?  

Can a similar mode of action/structural class be assumed f or all substances?  

Are the substances comparable with respect to physico -chemical properties that 

influence aquatic toxicity (e.g. comparable lipophilicity)  

Is the metabolic pathway of the substances comparable? E.g. specific attention should 

be paid to su bstances with methyl groups as the metabolic activation might differ from 

similar compounds that do not include methyl groups.  

The selection of chemicals for read -across and chemical categories should be combined 

with a reliable documentation. Reporting f ormats are provided in Section R.6.2.6.  

R.7.8.4.2  Remaining uncertainty for aquatic pelagic 

toxicity  

For the pelagic compartment generally there are more tests available than for other 

environmental compartments. However, even for effect assessment on pelagic 

organi sms there will nevertheless normally often remain substantial uncertainty in 

relation to estimating a concentration which will not affect structure and function of the 

pelagic ecosystem (PNEC).  

Often a few monospecies laboratory tests on pelagic organisms  are extrapolated to a 

PNEC value for the pelagic compartment which introduces uncertainty as it does not take 

more complex interactions in the ecosystem into account. When only acute tests have 

been performed, extrapolation of acute effect concentrations to chronic no effect 

concentrations also implies uncertainty because short term data have only limited 

predictive value for long term no effect concentrations (Ahlers et al. , 2006).  

The more chronic studies are available the more likely sensitive species are represented 

and hence the remaining is less. When the PEC/PNEC ratio is close to 1, it is preferable 

to have a robust database with as many as possible chronic data on pelagic species 

available, ideally including life cycle exposure.  

The remaining unce rtainty may in many cases be reduced when in an integrated 

assessment is being made taking all available information into account (e.g. including 

toxicity information on pelagic organisms from standard and non -standard tests, and 

taking into account result s from alternative test methods and non - testing information).  

R.7.8.4.3  Exposure considerations for aquatic pelagic 

toxicity requirements.  

The information requirements for a substance as proposed by REACH may be modified 

based on information on exposure (i.e. triggering or waiving of further testing). This 

section considers triggering of further data requirements only (according to rules for 

adaptation of the standard information requirements, Column 2). For waiving the specific 

guidance on exposure based waivi ng should be consulted ( Section R.5.1 ).  In general, 

further testing is proposed if the CSA indicates the need to investigate further the effects 

on aquatic organisms, which implies long - term testing on fish and Daphnia  for 
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substances covered by Annex VIII and Annex IX  to REACH . The need to conduct further 

testing may be triggered by the following cases, e.g.:  

i.  Results from a quantitative assessment, where PEC/PNEC>1;  

ii.  Results from a qualitative assessment, where a possible risk should be 

confirmed/rejected, e .g. when due to low water solubility of a substance, 

short term toxicity tests do not reveal any toxicity, long - term tests are 

performed;  

iii.  Information on a specific mode of action and unexpected sensitivity of a 

group of organisms to the substance under inv estigation;  

iv.  Monitoring data showing occurrence of a substance in the aquatic 

compartment.  

If further tests are required, considerations provided in  Appendix R.7.8 -2 regarding the 

alternati ves for vertebrate tests should be taken into account .  

In the context of the PBT/vPvB assessment, a conclusion on the P and B properties 

should be drawn before further T - testing is considered. If the substance is found to be 

both P and B then a chronic tox icity study is required (except if the substance meets the 

criteria for classification for carcinogenicity, mutagenicity, reprotoxicity or for chronic 

toxicity according to Regulation 1272/2008 (CLP regulation); see section 1.1.3 points (b) 

and (c) of Anne x XIII to REACH). Normally, the testing sequence for a conclusion on T 

based on chronic data is Daphnia and then fish. If the T -criterion is fulfilled by the 

chronic algae or Daphnia data, a chronic fish test is not necessary and should therefore 

not be ca rried out to avoid unnecessary testing on vertebrate animals.  

R.7.8.5  Conclusions for aquatic pelagic toxicity and integrated testing 
strategy (ITS)  

Section Appendix R.7.8 -2 (information sources) presents an overview about the 

possibilities to collect available or  generate new information of different kinds ( in vivo  

testing, in vitro  testing, non - testing). Section R.7.8.4  gives guidance how the adequacy, 

i.e.  reliability and relevance, of every single piece of information from these different 

sources can be judged and ranked.  Section R.7.8.5  is supposed  to guide through the 

assessment of the toxicity of the substance in cases where the total amount of available 

information is suitable for regulatory decisions and in cases, where there are data gaps 

which have to be filled.  

The overall purpose of REACH is  to provide a high level of protection for man and the 

environment. To achieve this, the potential hazards associated with chemical substances 

must be evaluated and to this end, information about the intrinsic properties of each 

chemical is needed. At the same time, also according to the REACH regulation, 

vertebrate animal testing must be restricted to the necessary minimum. Column 1 of 

REACH Annexes VII ïX specifies what is regarded as minimum information requirements. 

Column 2 of Annexes VII ïX as well as A nnex XI specify possibilities to modify these 

requirements. The prerequisite is the availability of other information that is a) 

equivalent to the results that would be obtained by standard testing and b) adequate for 

the three regulatory endpoints: Classi fication and Labelling, PBT assessment and 
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Chemical Safety Assessment. The equivalence and adequacy will have to be 

substantiated by a Weight  of  Evidence  approach, making best use of all existing 

information.  

Weight of Evidence  is closely linked to Integra ted Testing Strategies  (ITS,), in that the 

available evidence can help to determine the subsequent testing steps. Results from 

these subsequent tests affect the Weight of Evidence , which leads to a new decision on 

whether there is any need of further testi ng, and so on. ITS are particularly 

characterised by flexibility and case specificity. No general ITS can be developed but a 

case-by -case decision will always be necessary. Guidance on how to develop an 

individual ITS has to focus on decision making criter ia and underlying considerations 

rather than on ready - to -use procedures.  

Figure R.7.8 ð2 outlines a systematic approach how to use all available data on a Weight  

of  Evidence  decision. It provides a step -wise procedure for the assessment of different 

types of information, which might be helpful to come to an overall conclusion. The 

scheme propo ses a flexible sequence of steps, the order of which depends on the quality 

and quantity of data and might be changed, e.g. for a substance with available in vivo  

data of adequate quality, performance of steps 2, 3 and 4a and 4b might not be 

necessary. On the other hand, steps 2 and 3 might be particularly helpful in cases of 

varying data quality, and steps 4a and 4b in cases where not enough data are available. 

Step 1, which is a collection of information on physico -chemical properties rather than an 

asses sment of available information, is a prerequisite for the further assessment of other 

information. All steps are associated with three distinct activities:  

i.  the gathering of information (see detailed guidance in Section R.7.8.3 ),  

ii.  the evaluation of the quality of a distinct piece of information, e.g. a test report 

or a QSAR result  (see detailed guidance in Section R.7.8.4 ), and finally  

iii.  the overall  assessment of all available  information, which will be the focus of 

this chapter. Additional guidance on generic aspects of a Weight  of  Evidence  

approach is provided in C hapter R.4.  

Weight of Evidence  is a decision making activity aiming at concluding on toxicity of a 

substance based on integration of information from different sources and various aspects 

of uncertainty. It will often require expe rt judgement. To make this expert judgement 

transparent and comprehensible it is essential that all information used, all steps carried 

out in the evaluation process and all conclusions drawn are fully documented and 

justified.  



Chapter R.7 b : Endpoint specific guidance  

Draft v ersion 3 .0 ( public ) ï December  201 5  39  

 

 

Figure R. 7.8 ð2  Suggestion for a Weight  of  Evidence  approach  

 

*  The scheme proposes a flexible sequence of steps, the order of which depends on the 

quality and quantity of data and might be changed.  

  

  
Step 1 ï Characterization of the substance  

- Verification of the structure  

- Physico -chemical properties of the substance  

- Information about reactivity and degradation of  the substance  

- Identification of possible relevant metabolites  

Step 2 ï Analysis of mode of action  

- Characterisation of the mode of action according to appropriate 

schemes  

- Identification of structural alerts  

Step 3 ï Identification and evaluation of pos sible analogues  

- Collection of possible analogues  

- Identification of existing or new chemical categories  

- Evaluation of available information for these analogues  

Step 4 ï Evaluation of existing in vivo  testing data  

- Evaluation of available standard information   

- Evaluation of available non -standard information  

Step 4a ï Evaluation of QSAR 

results  

- Are reliable QSAR predictions 

available?  

- Can QSAR results provide 

additional information?  

Step 4b ï Evaluation of in vi tr o  

testing data  

- Are reliable in  vitro  results 

available?  

- Can in vitro  results provide 

additional information?  

Step 5 ï Weight - of - Evidence  assessment  

- Summary of reliable results and preliminary conclusion on the toxicity of the 

substance ï using all information from standard, non -standard and non - testing 

methods ï in relation to the requirement of Annexes VII -  X 

- Identification of data gaps according to Annexes VII  -  X 

- Summary of additional information that might be helpful for the assessment (e.g. 

for the modification of asses sment factors)  

- Summary of remaining uncertainty (e.g. consistency of data)  

Step 6 ï Evaluation of factors relevant for waiving  

- Mitigating factors (intrinsic properties) indicating that aquatic toxicity is unlikely to 

occur  

- Exposure considerations  

- Possibility for test modification, e.g. fish threshold approach  
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Step 1:  

This step includes consideration of the follow ing issues:  

¶ Selection of the representative structure for the assessment (see Section 

R.6.1.7.3 )  

This step is essential for the assessment of the mode of action of a substance and for the 

potential use of non - testing techniques, e.g. QSAR models. In the case of multi -

constituent substances (mixtures), it may be necessary to regard two or more 

structures, if a single representative structure is not considered sufficient.  

¶ Preliminary analysis of uptake and fate  

A preliminary assessment of expected uptake, t oxicity, and fate is performed on the 

basis of the information collected so far, i.e. analysis of the chemical structure, chemical 

and physical properties, degradation pattern, abiotic and biotic reactions involving the 

parent compound and other informatio n as available.  

It is important to evavaluate at this stage the molecular structure and stability of the 

substance as well as identify the relevant metabolites. This is essential for the overall 

hazard assessment of a substance and especially for the eval uation of available in vivo  

tests (e.g. for the assessment if the test concentration was maintained during the test 

duration in cases where no analytical data are available) as well as for the use of QSAR 

results (in order to decide if the QSAR models should be used for a metabolite  rather 

than the parent compound).  

Further guidance is provided in Section R.6.1.7.4.  

Step 2:  

As described in  Section R.7.8.3  several schemes and p rogrammes are available to derive 

information about the possible acute mode of action of a substance and to identify 

structural alerts. In Section R.7.8.4  some help for the evaluation of the outcome of these 

methods is provided. For the overall assessment of the mode of action, results are 

available in terms of QSAR prediction reporting formats (QPRFs). In addition, information 

about the existence of structural alerts will be available (for more guidance see Section 

R.7.8.4 ).  

The overall assessment of the acute mode of action should take the foll owing questions 

into account:  

¶ Does the chemical contain structural alerts?  

¶ Is the characterisation of different tools consistent with respect to the mode of 

action?  

¶ If the results of different classification schemes differ, is there a reasonable 

explanatio n? 

¶ Can additional information be derived from the results?  

In many cases it will be difficult to detect a specific mode of action such as inhibition of 

photosynthesis. Therefore the evaluation should focus on the question whether the 
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substance is likely to  show baseline toxicity or if it is likely that it will exceed baseline 

toxicity. The answer to this question will be helpful for the evaluation of QSAR 

predictions as well as for the assessment of the reliability of experimental data and for 

the assessmen t of the relative species sensitivity. For the assessment the following 

considerations might be helpful:  

Structural alerts  

The presence of a structural alert gives a strong indication, that the toxicity of the 

substance under investigation exceeds baseline  toxicity with respect to the acute 

endpoint under investigation (e.g. acute fish toxicity). On the other hand the absence of 

a structural alert does not mean that the substance can be classified as baseline toxic.  

Consistence of different schemes for the characterisation of the mode of action  

As outlined in  Section R.7.8.3  and  R.7.8.4 , the algorithm of different characterisation 

schemes and the outcome (identification of specific mode of actions or identification of 

excess toxicity) differs. Some advantages and disadvantag es of the different schemes 

are outlined in Section R.7 .8.4 . With respect to the question if the substance shows 

baseline toxicity, different tools  should be combined.  

It can be assumed that the characterisation of a substance as being baseline toxic is 

reliable if different tools, based on different algorithms characterise the substance as 

baseline toxic and if no structural alerts could be identifi ed. For a high reliability it is 

important that characterisation tools were included that are able to actively identify 

baseline toxicity (e.g according to Verhaar, 1992). However it should be carefully 

assessed if the overall assessment considers all part s of the molecule or if substructures 

are present that were not evaluated.  

Explanation of differences  

If the reliability of the outcome of the assessment is low because the outcome of the 

different schemes differs, the following considerations might be hel pful:  

¶ Can the difference be explained by different algorithms of the tools?  

E.g. if the characterisation as baseline toxic is based on tools that do not 

actively identify baseline toxicity a higher uncertainty can be assumed 

because of the possibility that  the substance simply can not be characterised 

by the scheme (e.g. ECOSAR).  

¶ Can the difference be explained because different parts of the molecule were 

considered for the assessment?   

In this case, the characterisation should generally be based on the mos t 

conservative result (e.g. excess toxicity rather than baseline toxicity).  

Additional information  

Results of step 2 may help for the decision on choosing the appropriate test conditions 

for a new test. E.g. If the substance is classified as reactive, it might be reasonable to 

perform a semi -static or flow - through test rather than a static test.  

Attention should be paid to the fact, that, at the current state of the art not enough 

information is available for a characterisation of chemicals according to th eir chronic 
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mode of action. If tools become available and will be used for the assessment, it should 

be clearly identified if the characterisation is valid for acute or chronic mode of actions.  

The report of the outcome of the assessment should ideally inc lude the following 

information  

¶ Description of the mode of action if possible, or description if the substance 

can be characterised as baseline toxic or excess toxic.  

¶ Reliability of the result  

¶ Possible outliers and reasons for the outliers.  

Step 3:  

This st ep includes the following issues:  

Identification of analogues for the verification of experimental and non - testing data  

As the identification of possible analogues is a helpful tool for the assessment of the 

reliability of existing data, the identification  of analogues and categories might be 

particularly helpful in cases of varying data quality.  

In Section R.6.2.3 and in Section R.10.2.2.2 tools that might be helpful for identification 

of analogues are described. Guidance how to conclude on possible analog ues and 

categories is provided in  Section R.7.8.4 .   

Analysis of substitutes for new tests  

In certain cases, when information on a group is available it may be possible to 

extrapolate results for studies that would otherwise be technically very difficult to 

perform. I.e. for a substance where the hydrophobicity is just too high or solubility just 

too low to maintain or measure a test concentra tion, studies on more soluble members 

of the group could be used to predict the likely endpoint value.  

Step 4 ï evaluation of in vivo  data:  

Guidance on how to evaluate the quality of information from individual in vivo  tests is 

given in  Section R.7.8.4 . The following paragraphs describe approaches for the overall  

assessment of all available information from in vivo  testing. This may include 

consider ation of the following issues:  

How to deal with conflicting data?  

When there is more than one set of data on the same species, (strain if known), 

endpoint, duration, life stage and testing condition the greatest weight is attached to the 

most reliable and relevant one. When there is more than one set of data with the same 

reliability rating, it might be necessary to look into more detail at the study reports to 

see whether a specific reason could explain the difference. If no explanation can be 

found and th e results are not more than one order of magnitude apart, they can be 

harmonised by a geometric mean. If they are more than one order of magnitude apart, 

this may be questionable. If the endpoint is critical for the outcome of the regulatory 

decision, a re petition of the study may sometimes be the easiest and most efficient 

solution, especially for non -vertebrate tests. A decision might also be possible on the 
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basis of additional available data, e.g. from studies of a lower reliability rating or from 

non - te sting methods, if these show a distinct tendency in support of a certain result.  

Only secondary data sources available  

Normally, data from a secondary source will lack several of the criteria required for a 

sufficient reliability rating and can therefore n ot be considered for use in regulatory 

conclusions. An exception to this can be made when these data have previously been 

considered under widely accepted/ justified programmes which themselves contain 

adequate review processes for data reliability.  

Can av ailable data, which are not adequate in themselves, provide sufficient information 

when used in combination?  

Some generic guidance on this issue is provided in Chapter R.4. This also mentions the 

technique of meta -analysis , a statistical tool used for anal ysing the combined data from 

multiple studies. Such pooling of data may increase the statistical power of certain 

findings. It requires, however, that the studies from which data are pooled are 

sufficiently similar with regard to critical parameters of tes t conditions, set -up, 

endpoints, reporting etc.  

There may be several studies available for the same test substance for the same 

endpoint, which are deemed to not be fully reliable. However, when used collectively the 

study results may indicate an effect at  approximately the same concentration and time. 

In these cases there could be justification for using all the studies collectively to 

conclude on a specific endpoint.  

Examples:  

¶ Valid fish toxicity data are only available for a short exposure regime (e.g. 

24h).Tests over 96h might be available, which cannot be judged as reliable 

(e.g. because of poor documentation), but which provide information that the 

main effect occurs within the first 24h. In this case the 24h value might be 

used.  

¶ Toxicity data are avai lable for several time points from a 72h test. In this 

case, the time -effect curve may allow extrapolation of the 96h value.  

Do available data allow the derivation of a semi -quantitative result?  

This consideration applies in relation to given effect values, for example:  

¶ an LC 50  value cannot be calculated from an available acute fish tests because 

no mortality was observed but the tested concentrations are above the EC 50  

value determined for algae or Daphnia  (retrospective threshold approach).  

¶ an EC/LC 50  value cannot be derived, because test concentrations were either 

too high or too low, but it can be stated that the LC 50  is either above or below 

a specific regulatory relevant trigger value, such as C&L criteria or the T 

criterion in PBT assessment.  

The summary of the gathered information from the available in vivo studies should 

contain the following:  
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¶ Results of standard tests available for all trophic levels?  

¶ Reliable results of non -standard tests available for all trophic levels?  

¶ Reliable results fro m aggregation of different studies available?  

¶ Reliable half -quantitative results available?  

¶ Description of additional information available, of the reliability of this 

information and of its intended use?  

Step 4a:  

The overall assessment of QSAR results hig hly depends on the availability of additional 

data such as information about the mode of action and experimental results for 

analogues. Therefore if this step is used, information generated by step 2 and 3 should 

ideally be available.  

As described in  Sect ion R.7.8.3 , several QSAR models and programs including models  

and expert systems are available in order to derive non - testing data. For the overal l 

assessment of the results, the outcome of the analysis of different QSAR models 

(provided as QSAR prediction formats (QPRFs)) should be considered.  

Step 4a aims at answering the following questions:  

¶ Are reliable QSAR results available that can be used i nstead of experimental 

data if data gaps are present?  

¶ Can additional information provide a rational for the waiving of tests?  

¶ Can additional information provide a rational for the performance of specific 

additional tests?  

Reliable QSAR results  

In general, due to development of regulatory experience in use of non - testing data, 

guidance at this point is rather tentative. The conclusion on the use of non - testing data 

alone or in combination with experimental data on decision making will benefit from a 

case-by -case discussion. It is foreseen to develop a manual of experience which could 

continuously be updated, revised and improved by a suitable mechanism. This manual 

will turn practical experience in the validity and acceptance of using (Q)SARs under 

REACH into  a continuously growing REACH QSAR guidance.  

However the following considerations might be helpful for the conclusion:  

¶ At the present (2006) higher confidence is based on QSAR models for acute 

effects compared to QSAR models for chronic effects. Thus QSAR predictions 

should focus on acute effects, while QSAR results for chronic effects will be in 

most cases highly unreliable.  

¶ In general higher confidence is provided by QSAR predictions based on 

baseline toxicity compared to QSAR predictions based on specifi c modes of 

action or chemical classes that show more than baseline toxicity. Thus if for a 

substance a highly reliable classification as baseline toxic according to step 2 
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and a valid QSAR model where the substance fits into the applicability domain  

is av ailable the confidence in the prediction might be high.  

¶ Reliability of the result may increase if a close analogue is available and 

experimental results for this analogues fit to the QSAR prediction.  

Waiving of tests  

In general for most substances with a log K ow  between 1 and 6 a reliable QSAR model for 

acute baseline toxicity will be available. Thus in most cases it will be possible to calculate 

the baseline toxicity of the substance. If the acute effect concentration calculated for 

baseline toxicity alre ady triggers a regulatory decision (e.g. baseline toxicity <1 mg/L for 

classification and labelling) this result might be used. But attention should be paid to the 

fact that the real toxicity of the substance might be much higher due to a more specific 

mod e of action.  

In addition, there could be cases where a substance was classified as having a specific 

mode of action and a valid model for this specific mode of action is available. Although 

the result of the prediction may not be reliable enough for a defi nitive risk assessment, it 

might be possible to base the decision on the results as a worst case decision (see step 

5).  

The summary of the gathered information from the available QSAR models should 

contain the following:  

¶ Reliable results of QSAR prediction s available?  

¶ Other half -quantitative information available?  

¶ Description of additional information available?  

¶ Description of the reliability of the information and of its intended use?  

Step 4b:  

Available in vitro  tests and their use for regulatory decision are described in Chapters R.3 

and R.4. At the present (2006) no in vitro  tests are available that can substitute in vivo  

data. However in vitro  data might be helpful to get further insight into the mode of 

action of a substance:  

Some permanent cell lines might express specific characteristics/functions of their source 

tissue/organ. Their use for more specific modes of action has to be evaluated. Specific 

modes of action are more likely to be detected with primary cell cultures. For example, 

primary hepatoc ytes are used for studying metabolism, hepatotoxicity, genotoxicity and 

vitogellin induction and isolated gill cells for studying the effect on the branchial 

epithelium. Transfected permanent fish cell lines were used to detect estrogenic effects 

of substa nces.  

Step 5:  

In step 5 all available data from the different steps should be integrated in the 

assessment of the toxicity of the substance in order to understand the toxicity pattern of 

the substance:  
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Experimental data (especially of standard tests) have the highest priority when 

conclusions on the various endpoints (C&L, PBT assessment, PNEC derivation) have to be 

drawn. Non -standard or in -vitro  as well as non - testing data are important in cases where 

standard experimental data are missing, are not reliab le or inconsistent in order to verify 

experimental data and avoid an assessment on the basis of invalid data (e.g. if two 

acute fish toxicity tests give two different LC 50  values (e.g. 10 and 100 mg/L) and the 

chemical under concern shows non -polar narcosi s with an appropriate QSAR result of 

LC50  = 120 mg/L, more confidence might be given to the 100mg/L LC 50  value). Non -

testing data can be considered also as additional information to experimental data in a 

Weight  of  Evidence  approach even if experimental da ta exist. Moreover, they can be 

used for elaboration of a test -design for higher - tier - tests or for a decision to perform 

chronic tests instead of acute ones.  

Ideally, at the end all available information (test data and non - testing information) 

should be u sed for a comprehensive conclusion on the endpoint (multi task assessment). 

This conclusion has to be substantiated and described in the text. The amount of 

information necessary to draw such conclusions will definitely be different dependent on 

the regula tory endpoint. For C&L, in certain cases limit tests may be sufficient as only a 

decision has to be drawn whether the toxicity is below a certain trigger value, whereas 

for derivation of the PNEC a quantitative figure has to be given. In the latter case it  is of 

particular importance to use all available information, as PNEC derivation means to 

extrapolate from a few monospecies laboratory tests to maintenance of structure and 

function of ecosystems. Especially the extrapolation from acute to chronic toxici ty is 

hardly possible. Analysis of a large number of validated data on new and existing 

chemicals revealed that acute data have only limited predictive value for long - term 

effects in aquatic ecosystems. The acute/chronic ratio correlates neither with acute  

toxicity nor with baseline toxicity as modelled through log K ow  and no acute/chronic ratio 

correlation is found across trophic levels, meaning that it is generally not possible to 

conclude e.g. from Daphnia  or algal ACR on fish ACR (Ahlers et al. , 2006).  

In contrast to C+L and PBT assessment, which solely base on intrinsic properties, for 

PNEC derivation also exposure -based decisions (PEC/PNEC ratio) have to be considered. 

E.g. EC 50  values for alga and Daphnia  are available. In addition QSAR calculations f or fish 

have been performed. From these data a high or low PEC/PNEC ratio has been derived. 

In the first case a chronic fish test has to be considered. In the second case no additional 

data are necessary.  

Step 6:  

Intrinsic physico -chemical properties  

Colum n 2 of REACH Annexes VII and VIII contains the provision that acute studies do 

not need to be conducted if there are mitigating factors indicating that aquatic toxicity is 

unlike to occur for instance if the substance is highly insoluble in water or the su bstance 

is unlikely to cross biological membranes. On the other hand, REACH asks registrant to 

consider long - term study when substance is poorly water soluble.  

There is no scientific basis to define a cut off limit value for solubility below which no 

toxic ity could occur. There may be technical difficulties to perform the test, e.g. 

sensitivity of the analytical method used for the determination of test concentration. 

Such difficulties and proposed solutions should be clearly documented. Results from 
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tests above the limit of solubility should not be interpreted as pelagic toxicity, but as 

confounded by physical effects. For further details see testing of difficult substances in 

Appendix R.7. 8-1. 

Equally, there is no scientific basis to define molecular characteristics that would render 

a substance unlikely to cross biological membranes.  

Thus no scientifically based cut off criteria for these mitigation factors can be provided at 

the moment. Nonetheless, it might be possible to decide on a case -by -case basis, that 

aquatic toxicity is unlikely to occur due to very low water solubility and u nlikelihood to 

cross biological membranes. Issues which may be considered in this regard are the 

indicators used for low likelihood of a high bioaccumulation potential (Chapter R.11). 

When such indicators are used in the context of triggering derogation fr om toxicity 

testing on aquatic organisms however a more cautious approach should be used. The 

reason is that indications of lack of a high bioaccumulation potential does not necessarily 

imply lack of toxicity to aquatic organisms.  

In any case any proposal  to deviate from the standard testing requirements in reference 

to this clause should be carefully justified. For poorly water soluble substances (e.g. 

water solubility below 1 mg/L or below the detection limit of the analytical method of the 

test substanc e) it should instead of an acute test be considered to perform a long term 

test (REACH Annex VII and VIII, 9.1) bearing in mind any possibilities for waiving 

(REACH Annex XI).  

Threshold approach for toxicity testing in fish  

This approach offers a possibili ty to significantly reduce the number of fish to be used in 

acute aquatic toxicity testing when a test on fish is required. It takes into consideration 

that only the lowest value of the acute toxicity in species of three trophic levels is 

considered for re gulatory purposes.  

The approach was originally described as threshold/step -down approach by Hutchinson 

et al . (2003) for pharmaceuticals. Several authors retrospectively evaluated acute 

aquatic toxicity data of chemical substances (Jeram et al. , 2005; Hoek zema et al. , 2006) 

by applying this approach. ECVAM and the ECB further developed the threshold approach 

taking into account existing guidelines and reflecting the requirements for the limit test 

(OECD TG 203, Annex V C.1). The ECVAM Scientific Advisory Co mmittee (ESAC) has 

endorsed the scientific validity of the threshold approach following the advice of the 

ESAC peer review panel.  

The approach is currently part of the rolling workplan for the OECD test guidelines 

program 2006/2008 ( Project 2.23: New Guida nce Document on Application of the Step 

Down Approach (or Upper Threshold Concentration) as a Limit Test for Acute Fish 

Toxicity Testing).  

With the lowest of the two EC 50  concentrations obtained for algae and Daphnia , (the 

Upper Threshold Concentration, UTC), a limit test according to OECD TG 203, using 7 -10 

test and 7 -10 control fish, is carried out. In case that no mortality is observed, no 

further tests are carried out and the acute fish toxicity result (LC 50) is reported as 

greater than  (>) the UTC va lue. In case that mortality is observed, a full LC 50  test should 

be performed.  
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The same principle could also be applied when instead of fish, fish embryos or early life 

stages are used for toxicity testing.  

From Integrated Testing to Integrated Assessment  

When the Weight  of  Evidence  approach has been finalised as described above, the 

amount of validated information may in some cases largely exceed the minimum 

information requirements of the Annexes of REACH and thus reduce the uncertainties 

when extrapolati ng from monospecies laboratory tests to the structure and function of 

ecosystems. As for PNEC derivation these uncertainties are to be covered by the 

assessment factors it may be considered to use these factors in a more flexible way 

according to the alter ed degree of uncertainty; ( it has to be mentioned that such 

flexibilities on assessment factors are already foreseen, when the assessment is based 

on Species Sensitivity Distribution (SSD) and on mesocosm as well as field studies and 

also use of QSAR for n arcotic mode of action, to be confirmed ).  

Such a multi - criteria assessment  should cover -  beside the information mentioned above 

ï also:  

¶ The number and representativity of species tested  

¶ The quality of non -standard tests  

¶ the time -dependence of the toxicity   

¶ the steepness of concentration/effect curves  

¶ Information from mammalian toxicity normally not used in standard 

assessments.  

Specific guidance on this approach with regard to potential reproductive or 

developmental toxicity via endocrine modes of action is provided in  Appendix R.7.8 -4.  

At the end the derivation from the degree of uncertainty defined in the standard 

situations and represented by certain assessment factors given by the Section R.10.3 

has to be substantiated fully.  

The proposal presented here is an optimal possibility to use all available information  in 

order to protect human health and the environment from hazardous chemicals . 

R.7.8.5.1  Concluding on suitability for Classification  and 
Labelling 5  

Environmental classification and labelling of a substance is generally based on data from 

short - term tests for fish, invertebrates and algae. Information from other tests may be 

used under the safety net  provisions, i.e. in cases where subs tances do not fall under the 

core set of criteria  but on the basis of the available evidence concerning their toxicity 

may nevertheless present a danger to the structure and/or functioning of aquatic 

                                           

5 For more up - to -date information please see the Guidance on the Application of the CLP Criteria , 
section 4 and Annexes I and IV which have been updated in April 2012 in order to take into 
account the second Adaptation to Technical Progress (ATP) to the CLP Regulation .  
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ecosystems. There are no defined criteria for this class ification; its possible application to 

substances that cause adverse effects on development or reproduction is discussed in  

Appendix R.7.8 -4. 

Classification and labelling has to be perform ed for all substances registered in REACH. 

The following strategy gives guidance how to classify a substance for the environment 

based on its toxicity, if different levels of information are available (see also  Figure 

R.7.8 ð3).  

As a first step all available information on substance has to be collected and evaluated as 

described in  Section R.7.8.5  and Chapter R.3.  

¶ If acute effect values for all three trophic levels are available, classify based 

on the lowest effect value available and derive specific concentration limits 

(M- factor) if relevant, i.e. toxicity <0.1 mg/l.  

¶ For substances with tonnages between 1 and 10 t/y, Annex VII requires acute 

toxicity tests with invertebrates and algae/aquatic plants:  

a.  If EC 50  for invertebrates and algae/aquatic plants are available 

according to Ann ex VII, classify the substance based on the lowest 

effect value; if, according to step 4a of Section R.7.8.5 , a reliable  

QSAR result for fish is ava ilable or if additional information e.g. using 

read -across can be provided, consider this value for the classification. 

Specific concentration limits (SCLs) (M - factor) should be derived, if 

relevant (GHS and the Guidance on the Application of the CLP 

Crite ria ,).  

b.  If no acute data are available for invertebrates and/or algae/aquatic 

plants, it should first be checked, if mitigating factors (water solubility, 

molecular size) are justifiable:  

-  if  this is the case, no acute tests have to be performed for the 

substance. Safety net  classification based on fate data 

(degradation and bioaccumulation) should nevertheless be 

considered.  

-  if the mitigation factors are not applicable, it is necessary to 

per form an acute Daphnia  and an acute algae test to fulfill the 

requirements of Annex VII. If a reliable QSAR prediction for fish 

can be made, consider this value for classification. SCLs (M -

factor) should be derived, if relevant.  

¶ For substances with tonnages  >10 t/y, Annex VIII requires in addition an 

acute fish test. However derogations from the standard information 

requirements may be made if the provisions of REACH for this are fulfilled. In 

the following, guidance is given to use available aquatic toxicit y data on 

classification and labelling:  

a.  Acute toxicity data on invertebrates and algae/aquatic plants are 

available and the EC 50  for at least on of these species is <1 mg/l. In 

this case, no acute fish study is necessary for substances that are not 
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used in mixture s, as the available effect value(s) already trigger the 

classification as Aquatic. Acute 1 , H400 . However, for substances 

used in mixture s, an acute fish test might nevertheless be a 

prerequisite for setting specific concentration limits (SCL,  M- factor) for 

the classification of mixture s containing the substance.  

b.  Acute toxicity data on invertebrates and algae/aquatic plants are 

available and EC 50  for both species is >1 mg/l. In this case, 

information on acute toxicity to fish is necessary fo r the judging 

whether the aquatic toxicity to fish may warrant classification. Thus it 

should be checked whether the calculation of an LC 50  for fish with a 

reliable QSAR is possible or whether estimation is possible that fish 

may be less sensitive than inv ertebrates and/or algae/aquatic plants 

(see to Section R.7.8.5 ). Derive SCLs (M - factor) if necessary.  

-  if this is possible, this information can be u sed together with the 

available effect data on invertebrates and algae/aquatic plants 

for the purpose of classification.  

-  if this is not possible, an acute toxicity test with fish would 

provide data which may be used for classification purposes. 

However if alternative and adequate test methods are available 

for acute fish toxicity they may be considered to be used 

instead for classification (see  Figure R.7.8 ð3). E.g. a proposal 

to use the fish embryo test (FET) as an alternative to the acute 

fish toxicity test has been made and is currently under 

evaluation in the OECD Guideline program (see  Appendix R.7.8 -

2). For further information, please see Guidance on the 

Application of the CLP Criteria  

-  if data from suitable alternative test methods are not available, 

a fish limit test following OECD TG 203 using as exposure  

concentration the lowest EC50 from acute tests on invertebrates 

and algae/aquatic plants may be performed. If no mortality is 

observed, this is an indication of fish not being more acutely 

sensitive than invertebrates and algae/aquatic plants. Hence 

class ification can then be based on the lowest available EC50 -

value (for invertebrates and algae/aquatic plants). If mortality 

occurs in the fish limit test, data from an acute fish toxicity test 

according OECD TG 203 should be made available according to 

the n eeds of the chemicals safety assessment and the LC50 

(fish) can then be used together with the EC50 -values for 

invertebrates and algae/ higher plants as basis for classification 

(GHS & Guidance on the Application of the CLP Criteria ).  

In the following, guidance is given for the specific cases, that instead of acute 

invertebrate/fish tests long - term invertebrate/fish tests are available (Column 2 of 

Annex VII and VIII). It  is very likely that such cases do not commonly occur, and 

therefore guidance is only given in the text and, not in the flow chart:  

http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
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1.  Substances with tonnages between 1 and 10 t/y (Annex VII): EC 50  

algae/aquatic plants and long - term  invertebrate instead of a cute invertebrate 

test are available.  

2.  Substances with tonnages Ó10 t/y (Annex VIII): EC50  invertebrates and 

algae/aquatic plant and long - term  fish instead of acute fish are available.  

For both points above:  

a.  At least one available EC 50  is <1 mg/l: In this c ase no further acute data are 

necessary for the classification for substances that are not used in mixture s, 

as this value triggers already the classification as Aquatic. Acute 1 , H400 . 

However, for substances used in mixture s, further information on acute  

toxicity might nevertheless be useful for classification purposes of substances. 

The reason is that particular high acute toxicity may imply that a specific 

concentration limit (SCL, M - factor) should then be set for the substance.  

b.  Available EC 50  >1 mg/l: In this case it should be checked whether the 

derivation of an acute EC 50  from the long - term studies is possible (e.g. if raw 

data of the study are available and at the tested concentration range included 

immobilisation of parent invertebrates (OECD TG 202 , part 2) resp. mortality 

of fish (OECD 215) of >50 % the test parental animals). This effect value can 

then directly be used for classification purposes together with available EC 50  

values.   

If this is not possible, it should be checked whether reliable p redictions of EC 50  

for invertebrates resp. fish with valid QSAR models are possible that can be 

used for the classification of the substance. An additional option is to check 

whether classification can be considered based on a grouping approach 

relating to  the species for which data are missing regarding acute toxicity. If 

no estimation is possible of the acute toxicity for the aquatic organism with no 

acute toxicity test data , then classification have to be considered based on 

the available data on other aquatic organisms.  
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Figure R. 7.8 ð3  Decision Scheme for Classification and Labelling 6   

 

                                           

6 For more up - to -date information please see the Guidance on the Application of the CLP Criteria , 
section 4 and Annexes I and IV which have been updated in April 2012 in order to take into 
account the second Adaptation to Technical Progress (ATP) to the CLP Regulation .  
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R.7.8.5.2  Concluding on suitability for PBT/vPvB 
assessment  

Guidance on the suitability for PBT/vPvB assessment is given in  Chapter R.11  of the 

Guidance on IR&CSA .  

R.7.8.5.3  Conclusions on Chemical Safety Asessment 
(PNEC Derivation)  

The Chemical Safety Assessment (CSA) is based on all available toxicity information. The 

information should at least cover species of three trophic levels: algae/aquatic plants, 

invertebrates ( Daphnia  preferred), and fish. The following strategy gives guidance how 

to assess the pelagic toxicity of a substance for chemical safety assessement, if different 

levels of information are available (see also  Figure R.7.8 ð4) . 

A first sequence of considerations is primarily based on the availability of short - term 

toxicity data as specified in REACH Annexes VII and VIII (combined). If results from the 

hazard a ssessment or the risk characterisation indicate the need for further 

investigations, long - term toxicity data will be considered in subsequent considerations.  

Short - term toxicity data  

1.  Check available data from standard testing:  

Algae : If a 72 hour ErC 50  val ue from a growth inhibition study according to OECD 201 or 

a 96 hour ErC 50  value from a growth inhibition study is available this can be used directly 

for PNEC assessment. If possible, it is recommended to calculate the 72 h growth rate 

based on data from the test report of 96 h tests.  

Invertebrates : If a 48 hour EC 50  value from short - term toxicity testing on Daphnia sp.  

according to OECD 202 or a NOEC/EC X value from long - term toxicity testing on Daphnia 

sp.  according to OECD 211 or results from tests using  equivalent test guidelines are 

available, these can be used directly for PNEC assessment.  

Fish : If an LC 50  value from short - term toxicity testing on fish according to OECD 203 or 

a NOEC value from long - term toxicity testing on fish e.g according to OECD 2 15 (fish 

juvenile growth test) or 210 (fish early life stage test) or OECD 212 (egg and sac - fry 

test) or results from tests using equivalent test guidelines are available these can be 

used directly for PNEC assessment.  

2.  Check other available data -  standard  testing data might be substituted by 

one of the following:  

Algae : The ErC 50  is the preferable and more meaningful value from a standard growth 

inhibition (OECD 201) study. Where this is not available/ reported but an EbC 50  is 

available/reported it should be considered to perform a new algae study, especially if 

algae are the most relevant species for the effects assessment. If possible it is 

recommended to calculate, the 72 h value based on data from the test report of 96 h 

tests.  
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Invertebrates : A 24 hour EC50  value from short - term toxicity testing on Daphnia sp.  

according to OECD 202 but this should only be used  in conjunction with other data  (e.g. 

on time -dependence of toxicity)  as part of a Weight  of  Evidence  approach.  

Other reliable experimental data  on algae/aquatic plants, invertebrates or fish (e.g. 

data from non -standard studies or for non -standard organisms).  

Reliable QSAR results (see Section R.7.8.4.1  for evaluation of QSAR results).  

Reliable read -across from available experimental data on a structurally related 

substance.  

An adequate value for growth inhibition of algae/aquatic plants or for short - term toxicty 

in invertebrates or fish fr om any of the sources listed above may be used directly for 

PNEC assessment.  

3.  Check possibilities for the prediction of relative species sensitivities:  

The sensitivity of fish relative to invertebrates and algae might be predicted from one of 

the following:  

¶ Experimental data from standard studies  

¶ Other experimental data (e.g. data from non -standard studies or for 

non -standard organisms)  

¶ Data generated with QSAR models  

¶ Read-across from available experimental data on a structurally related 

substance.  

If there is compelling evidence, using these methods, to suggest that the fish value is 

likely to be at least a factor of about 10 less sensitive than invertebrates or algae there 

are  no further requirements for acute fish testing.  There may be other considerations  for 

testing, e.g. if a test result would help to build or improve a data base for a chemical 

category. Consideration should also be given to needs for chronic testing e.g. whether 

range finding data is needed to determine test concentrations etc.  

4.  Check po ssibilities for adaptation of the standard information requirements:  

If there are mitigating factors, such as those specified in  Section R.7.8.5 , indicating that  

aquatic toxicity is unlikely to occur,  studies on the growth inhibition of algae/aquatic 

plants or the short - term toxicity in invertebrates or fish do not need to be conducte d 

(column 2, Annex VII and VIII).  

5.  If no adequate data is available and there are no mitigating factors indicating 

that aquatic toxicity is unlikely to occur perform a growth inhibition study on 

algae according to OECD 201 and a short - term toxicity study on  Daphnia  sp. 

according to OECD 202 or a long - term toxicity study according to OECD 211 

(According to column 2, Annex VII, a long - term study shall be considered if 

the substance is poorly water soluble, i.e. solubility <1 mg/L, TGD 2003). 

Alternatively risk  management measures reducing exposure and hence risk 

sufficiently might be considered.  
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6.  Fish: Check availability of accepted alternative methods  

If there is a need to generate new data on the toxicity in fish and an accepted alternative 

method is available  instead of in vivo  fish testing  perform the alternative test . At the 

time of writing (2006) no alternative methods have been accepted as an alternative to 

the in vivo  fish study. A possible alternative, the fish embryo toxicity test, is currently 

under ev aluation in the OECD Guideline program (see Section R.7.8.3.1  and Appendix 

R.7. 8-2).  

7.  Fish: Determine relative sensitivity  

If there is no alternative to generating new toxicity data from in vivo  fish testing a limit 

test should be performed as described in OECD 203 using the lowest EC 50  from 

invertebrates or algae. If no mortality oc curs in the limit test that indicates that  fish are 

less sensitive than invertebrates or algae there are no further requirements for short -

term fish testing.  

8.  Fish: If mortality occurs in the limit test,  perform a short - term toxicity study 

in fish according  to OECD 203 or a long - term toxicity study as appropriate  (for 

detailed guidance see below long - term toxicity testing)  (according to column 

2, Annex VIII, a long - term study shall be considered if the substance is poorly 

water soluble, i.e. solubility <1 mg/L, TGD 2003). Alternatively risk 

management measures reducing exposure and hence risk sufficiently might 

be considered.  

Normally a Fish Early Life Stage test (OECD 210) would be considered appropriate for 

examining long - term fish toxicity. However, the fish, juvenile growth test (OECD 215) 

(for substances with log K ow  <5) or egg and sac - fry stage test (EU Annex V C., OECD 

212) (for substances with log K ow  <4) may also be considered. Specific guidance on the 

consideration of available data on developmenta l or reproductive effects from non -

standard tests is provided in Chapter R.7.  

9.  Using the data specified in the preceding steps, the PNEC value can be 

derived considering the results from all three trophic levels.  

 

If the substance meets the criteria for cl assification  in to  any 7  of the hazard classes  or  

categories  listed in Article 14(4) of the REACH Regulation , namely:  

¶ hazard classes 2.1 to 2.4, 2.6 and 2.7, 2.8 types A and B, 2.9, 2.10, 

2.12, 2.13 categories 1 and 2, 2.14 categories 1 and 2, 2.15 types A  to 

F;   

¶ hazard classes 3.1 to 3.6, 3.7 adverse effects on sexual function and 

fertility or on development, 3.8 effects other than narcotic effects, 3.9 

and 3.10 ;   

                                           

7  Please see Part B, Chapter 8 on Scope of Exposure Assessment f or hazard class(es)  relevant for 
the environment.  
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¶ hazard class 4.1 ;   

¶ hazard class 5.1;  

¶ or is assessed to be a PBT or  vPvB ,  

the chemical safet y assessment must include an exposure assessment and a risk 

characterisation . 

These classes , categories and properties will henceforth be described as ñArticle 14(4) 

hazard classes , categoriesor properties
8
ò. 

If the  CSA indicates no risk , there are  no further requirements for aquatic toxicity 

testing. If the  CSA indicates a need to investigate further effects on aquatic organisms  

long - term toxicity testing shall be considered. These considerations apply in the same 

way to all substances in quantitie s >10 t.  

A risk from CSA is indicated  

¶ If PEC/PNEC >1  

¶ For substances with log K ow  >3 (or BCF >100) and a PEC
local  or 

PEC
regional  >1/100th of the water solubility.  

Long Term Testing  

1.  Check available data from standard long - term testing:  

Invertebrates : If a NOEC value from long - term toxicity testing on Daphnia sp.  

according to OECD 211 or results from tests using equivalent test guidelines are 

available these can be used directly for the refinement of the PNEC value.  

Fish : If a NOEC value from long - ter m toxicity testing on fish according to OECD 215 or 

210 or 212 or results from tests using equivalent test guidelines  are available these can 

be used directly for the refinement of the PNEC value.  

2.  Check other available data:  

Standard testing data might be substituted by one of the following:  

¶ Other reliable experimental data on aquatic invertebrates or fish (e.g. 

data from non -standard studies or for non -standard organisms)  

¶ Reliable QSAR results 9 

¶ Reliable read -across from available experimental data on a str ucturally 

related substance  

                                           

8 In this context ñpropertiesò refers to PBT and vPvB.   

9  Currently reliable QSAR models for chronic toxicity are rare and thus reliable QSAR results will be 
seldom available. However if QSAR models for chronic toxicity will be available in future they need 
to be evaluated equivalent to acute toxicity QSAR models as described in Section  R.7.8.4.1 . 
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An adequate value for long - term toxicity in invertebrates or fish from any of the sources 

listed above may be used directly for the refinement of the PNEC value.  

3.  Check possibilities for the prediction of relative species sensiti vities:  

The sensitivity of fish relative to algae and invertebrates might be predicted from one of 

the following:  

¶ Experimental data from standard studies  

¶ Other experimental data (e.g. data from non -standard studies or for 

non -standard organisms)  

¶ Data gener ated with QSAR models  

¶ Read-across from available experimental data on a structurally related 

substance.  

If there is compelling evidence, using these methods, to suggest that the fish value is 

likely to be at least a factor of about 10 less sensitive than invertebrates or algae there 

are  no further requirements for fish testing. There may be other considerations for 

testing, e.g. if a test result would help to build or improve a data base for a chemical 

category.  

The same considerations as detailed above ap ply to the sensitivity of invertebrates 

relative to algae and fish, i.e. if there is compelling evidence to suggest that the 

invertebrate value is likely to be at least a factor of about 10 less sensitive than algae or 

fish there are  no further requirement s for invertebrate testing.  

4.  If invertebrates are likely to be more sensitive than fish and algae or the 

relative sensitivity of invertebrates cannot be predicted  prepare a testing 

proposal for a long - term toxicity study on Daphnia sp.  according to OECD 211  

for submission to the Agency.  Alternatively risk management measures might 

be considered.  

5.  If fish are likely to be more sensitive than invertebrates and algae or the 

relative sensitivity of fish cannot be predicted prepare a testing proposal for a 

long - te rm toxicity study on fish according to one of the below listed OECD 

testing guidelines for submission to the Agency. Alternatively risk 

management measures reducing exposure and hence risk sufficiently might 

be considered.  

Normally a Fish Early Life Stage test (OECD 210) would be considered 

appropriate for examining fish toxicity. However, the fish, juvenile growth test 

(OECD 215 ) (for substances with log Kow <5) or egg and sac - fry stage test 

(EU Annex V C.) (for substances with log Kow <4) may also be con sidered. 

Specific guidance on the consideration of available data on developmental or 

reproductive effects from non -standard tests is provided in Chapter R.7.   

Further possible methods for the refinement of the risk assessment, e.g. the 

use of Species Sens itivity Distributions may be considered.  
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R.7.8.5.4  Overall conclusion  

In  Section R.7.8.5  guidance is given  on how to combine all gathered information in order  

to understand the toxicity pattern of the substance and how to draw overall conclusions 

on the different regulatory endpoints, Classification and Labelling, PBT /vPvB  Assessment 

as well as PNEC derivation. A major feature of these assessments will be flexi bility and 

expert judgement. The results have to be substantiated thoroughly and communicated.  
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Figure R. 7.8 ð4  Decision scheme for the conclusion on chemical safety assessment (PNEC Deriva tion)  
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Perform long - term test s 
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long - term result and AF 50  

Y 
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N 

N 

N 

N 

N 

N 



60  

Chapter R.7 b : Endpoint specific guidance  

Draft v ersion 3 .0  ( pub lic ) ï December  201 5  

 

 

For the conclusions on the different endpoints often variable amounts of information are 

required with the consequence that the testing strategies proposed may differ 

accordingly; e.g. for classification and labelling a limit test may  be sufficient, whereas 

the CSA assessment for the same substance requires a chronic fish test.  

Therefore, to avoid unnecessary testing the different strategies should be compared 

critically at the end of the exercise. Moreover, a few rules have to be foll owed:  

PBT/vPvB  assessment: chronic fish toxicity testing is generally only necessary, when the 

P and B criteria are fulfilled ( see further information in Chapter R.11  Chapter R.11of the 

Guidance on IR&CSA ).  

Priorities for future research  

To perform substantiated conclusions on the different endpoints the available tools have 

to be developed further. The following items among others should be considered for 

further research:  

1.  Mechanistic approaches  

a.  Develop knowledge of modes of action so that future CS As can be 

adapted to technical progress.  

b.  Sub - lethal acute endpoints as predictors. Better use of information 

from chronic toxicity tests as well as toxicokinetics to make predictions 

of Mode of Action. Use data acquired to increase knowledge of 

structural alerts.  

2.  Development, including validation and applicability domain description, of 

QSAR models for chronic toxicity to pelagic and sediment organisms  

3.  Develop validated Test Guidelines for feeding studies on pelagic organisms  

4.  Improve knowledge of critical b ody burdens and compile databases and 

establish and improve links to various classes of modes of action.  

5.  Improve read -across for freshwater to marine organism toxicity and increase 

database for marine Phyla.  

6.  Improve understanding of how to read -across from  Human Health and, if 

possible, biodegradation data to environmental risk assessment (e.g. to 

increase understanding of biotransformation and identification of relevant 

metabolites).  

7.  Improve predictive techniques for extrapolating from laboratory to field 

studies.  

8.  Consider how population dynamics can be included into ecotoxicology.  

9.  Develop & validate in vitro  tests and based on this develop guidance how to 

use in -vitro tests.  

10.  Develop Guidance how to use genomic information (ñomicsò) 

11.  Develop guidance for mul ti - criteria assessment, that means how to use all 

available information on derivation of a PNEC, including flexibility of 

assessment factors.  
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Appendix R. 7.8 ð1  Critical parameters for aquatic toxicity testing  

( Properties of substances and (tests) systems and other factors 

influencing evaluation of aquatic toxicity )   

 

The following table summarizes the critical parameters that influence toxicity testing and 

potentially testing strategy in the aquatic environment. The table is divided into two 

main headings, Test related parameters, and Substance related parameters. Both  are 

useful for evaluating the validity of existing studies however, the Substance related 

parameters also concern information that should be acquired prior to initiating new 

studies. For more detailed information the reader is referred to OECD (2000) and 

(ECETOC, 2003) . This document gives some first guidance for ino rganic compounds and 

metals. More extensive guidance can be found in Van Gheluwe 2006 . 
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Table R. 7.8 ð2  Critical parameters for aquatic toxicity testing  

Parameter  Sub - parameter  Issue  Recommendation  

Test related parameters  

General   Water quality  All ecotoxicological tests should include information on key parameters influencing general water 

quality, indicating the fitness of the medium to support the organisms being tested and the likelihood 

that the exposure of the test substances occurred in a way that resembles the conditions in the 

environment. Frequency of measurement should also be indicated.  

Any single parameter which was out of the range indicated by the test method should t rigger an in 

depth inquiry into the validity of the study and careful consideration of the relevance of the results.  

Oxygen    Oxygen requirements depend on the organism with e.g. rainbow trout requiring very high levels (less 

than 50% could result in mortality) and certain benthic dwelling organisms capable of survival with 

almost negligible oxygen availability. However, in sedim ent tests, oxygen should always be measured 

close to the sediment as there may be much lower concentrations in the peribenthic layer than in the 

water column.  

In certain cases, (e.g. if biodegradation of the test substance or tertiary solvent is high) wit h non -

volatile chemicals, aeration may be provided directly in the test system to increase oxygen 

concentration but for some species, (e.g. daphnids) this may lead to physical damage of the organisms 

and significant stress and should be avoided.  

pH   Pelagic  ï pH is generally acceptable within the range of 6.5 ï 9 but this depends on the organism. Algae 

tests, for example, may reach a pH of 10 without any notable effect on the growth rate. However, in 

certain cases, notably ionising organics and metals , pH has an impact on speciation and thus toxicity. In 

such cases a decision needs to be made on the test strategy to be employed and the acceptable range 

of pH in the tests. Use of buffers or modified test strategies (e.g. reduction of initial cell number s) can 

help to prevent major modifications of pH during the test.  

Sediment  ï The pH of sediments may vary during the study. This may have an impact on the sediment 

dwelling organisms but also, for ionising substances, may change the ion exchange capacity o f the 

substrate, increasing or decreasing bioavailability of the test substance and the pore water 
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Parameter  Sub - parameter  Issue  Recommendation  

concentrations. Such changes should be monitored and controlled if possible.  

Temperature    Most Guidelines include temperature as a standard physical parameter as the organisms may be 

stressed or the validity of the results may not be achievable outside of the recommended limits (e.g. at 

less than 18ºC it may be difficult to achieve the validity  criterion of >60 juvenile daphnids per surviving 

adult within 21 days recommended in OECD 211). However, the change in temperature during the test 

is just as important. Fish are particularly sensitive to temporal temperature variations which can lead to 

temperature shock.  

In any test, spatial variation in temperature is also critical, and as climate rooms are often inconsistent, 

comprising both hot and cold spots, ideally oxygen should at least be measured in test systems with the 

greatest spatial separat ion. Any suggestion that systematic differences in temperature occurred 

between groups should lead to consideration of the validity of the study.  

Hardness/  

Conductivity  

  The optimal ion requirement and composition varies from species to species and these  are generally 

indicated in the test method. Hardness may influence the bioavailability of certain test substances (such 

as metals and metal compounds) and in these cases measurement of this parameter is relevent. For 

example, hardness is used in bioavaila bility models such as Biotic Ligand models (BLM) to describe 

competition effects for metals.  

Alkalinity    Carbonate ions may alter speciation of metals. Hence for a proper understanding of metal speciation in 

the test medium knowledge on the alkalinity may improve our understanding of the test results.  

Chlorides/  

salinity  

  Salt effects may have a pronounced influence on test results. Most organisms tolerate chloride levels up 

to 500 mg/L. Above this threshold, depending on the organisms tested, osmotic  stress may occur and 

bias the test results. For some metals like Ag the formation of chloride complexes may also influence 

the bioavailability.  

NH3/NH 4   Ammonia is highly toxic and in dynamic equilibrium with the less toxic ammonium ion, is thus influenced 

by pH and to some extent temperature. Many species, including fish, directly excrete ammonia via the 

gills and faeces into the water and in static syste ms, or in high stock density tests, the ammonia 

concentration is likely to increase during the study. This may be a particular problem for sediment based 

systems which may be static for long periods of time. In studies where ammonia can cause a problem, 
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Parameter  Sub - parameter  Issue  Recommendation  

me asurements are generally included in the methodology, however for less validated methods it is 

worth considering whether the ammonia concentration is likely to have influenced the results.  

DOC   Dissolved organic carbon may be present in some studies, particularly those where natural water has 

been used. In such cases, DOC measurement is needed. Many adsorbing substances bind to DOC either 

ionically or hydrophobically and this may increase or decr ease the bioavailability of the test substance. 

DOC is also a key parameter which is incorporated for most bioavailability models for metals. E.g. Biotic 

Ligand models using speciation models like WHAM VI.  

TOC   Sediment:  Total Organic Carbon (TOC) of sediments will vary depending on the type of sediment used 

in the study. This may have an impact on the sediment dwelling organisms but influence the  

bioavailability of both organic substances and metals/metal compounds..  

AVS   Sediment -metals : Acid Volatile Sulfides (AVS) may influence the bioavailability of metals and metal 

compounds. AVS concentrations in artificial sediments are very low and quite often below detection 

limit. However, when field sediments are used AVS c oncentrations can be measured in order to allow a 

proper interpretation of test results of metal sediment toxicity data.  

Substance related parameters  

Molecular 

weight and size  

  Molecular weight and  size might influence the bioavailability and the uptake of the substance  

Water solubility  

 

 General  Water solubility is an essential parameter in ecotoxicological testing and data should be available prior 

to any aquatic effects testing. Failure to do so could result in testing above the solubility limit leading to 

misinterpretation of the results.  

Poor ly soluble substances are defined by OECD (2000) as substances with a limit of solubility <100 mg/l 

although technical problems are more likely to occur at <1mg/l as defined in TGD (1996).  

Very low water solubility (i.e. in the low µg/l range) could be use d as a reason to significantly modify a 

standard test or to test non -pelagic organisms preferentially (see Table R.7.8 ð3 for more information).  

Whenever possible pelagic tests should be performed at or below the water solubility of the test 
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Parameter  Sub - parameter  Issue  Recommendation  

substance in that medium.  

Tertiary solvents are often used in order to prepare stock solutions so that they can be further diluted to 

provide test solutions.  Solvents used at the maximum allowed concentration (100 mg/l) will rarely 

increase the solubility of the test substance significantly but may lead to emulsion formation  which could 

cause physical effects. Solvents should be avoided when possible for pelagic tests and if employed, care 

should be taken that they do not lead to an increase in biochemical oxygen demand BOD due to their (in 

some cases) rapid degradation. They are also employed to spike sediment and in such cases they are 

generally removed by air drying prior to use. However, traces of contaminants they contain may remain 

and furthermore, the organic solve nt may have a negative effect on the sediment being used by 

redistributing or changing the organic carbon fraction. Typically solvents distribute the test substance 

onto the substrate in a way that does not occur in the environment and therefore the techni que should 

be used with care.   

Dispersants have been employed in a similar way to solvents but are used more to achieve a stable 

dispersion than to dissolve the substance in the stock solution. OECD (2000) does not generally 

advocate the testing of disper sants unless they are natural properties of the substances under scrutiny 

(e.g. detergents or oil dispersing agents).  

OECD recommends the use of the column generator method for poorly soluble, solids which do not 

contain impurities with higher solubility t han the test substance itself.  

  Multi -

component 

substances 

(UVCBs)  

Multi -component substances are mixtures comprising a complex mix of individual substances with 

different solubilities and physico -chemical properties. In most cases, they can be characterised as a 

homologous series of substances with a certain range of car bon chain length/number or degree of 

substitution. Typically it is difficult to test and evaluate these substances. For further information see 

Table R.7.8 ð3 

 Freshwater   Natural freshwater contains inorganic ions and DOC as well as suspended matter. Synthetic media 

contain many of the compounds found in natural freshwater but sometimes also other substances are 

employed to help buffer or maintain bioavailability of certain  micronutrients. Standard solubility tests on 

the other hand are usually performed in deionised water. It is not unusual for measured values at 

maximum solubility in aquatic tests to differ from the solubility test result. Usually, the maximum 
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Parameter  Sub - parameter  Issue  Recommendation  

solubility o f a substance in synthetic medium is lower than the solubility test result indicates but this is 

not always the case. This should be taken into account generally when testing is proposed close to the 

limit of solubility of the test substance but may be exa cerbated for certain groups of chemicals e.g. 

chelates. For strongly adsorbing chemicals adsorption to suspended solids (SS) and for ionised organics 

such as surfactants, also binding to DOC may occur and the truly dissolved fraction may be difficult to 

evaluate. In such cases total load may be reported or used as a more applicable endpoint. In such cases 

it is important that the DOC and SS concentrations are known.  For more information see Table R.7.8 ð3 

 Marine   In the marine environment the salinity is so high that the solubility of most substances decreases and 

precipitation may occur by a process known a salting out. The decrease in solubility has been calculated 

as approximately 10 -50% for neutral non -polar su bstances. A simple correlation for the salting out 

factor in seawater as a function of organic solute molar volume is to consider a reduction in solubility by 

a factor of 1.36 (ECETOC, 2001) . For ionising substances, pH dependency should be known when the pH 

of seawater (approximately 8) is close to the pKa value. Testing considerat ions should be taken into 

account as above (freshwater).  

 Poorly soluble  Physical 

effects  

These usually apply only to difficult substances with very low solubilities. Certain substances may form 

mycelles when mixed with water even at very low concentrations (100 µg/l or less) or form a surface 

film covering aquatic organisms and potentially smothering them. Signs of these effects can be 

considered likely when daphnids are trapped at the surface in the test solutions (not always reported) or 

whe n there is a great variation in effect between replicates of the same concentration  

Coloured 

substances  

  See Table R.7.8 ð3 for difficult substances  

Sorption  

 

General   Sorption/desorption tests provide information on Koc (organic carbon normalised adsorption coefficient) 

and Kd (distribution coefficient) to the appropriate compartment. For many chemicals, such studies (or 

values of Koc derived from Kow QSARs) provide use ful information on their likely partitioning behaviour 

in aquatic studies although it should be noted that for certain chemicals (notably surfactants and 

metals) the standard Freundlich isotherms derived from such studies are inappropriate.   

 Neutral 

(hydrophobic) 

Loss of 

substance 

Highly lipophylic substances (log K ow  > 4, OECD 2000) are likely to pose problems during testing due to 

their expected low water solubility and tendency to stick to hydrophobic surfaces such as glassware, 
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(expressed as log 

Kow)  

from the test 

system  

tubing, food and test organisms binding by van der Waals forces. Loss from the test solutio n may also 

be expected due to bioconcentration in the test organisms. For these reasons the organism stocking 

density should be low enough and the test system volume should be high enough so that the 

concentration of the test substance can be maintained th roughout the studies. Naturally, static systems 

tend not to be appropriate for such substances. Flow - through is preferred when possible but achieving 

an adequate stock solution under such circumstances may be a challenge.  

 I onic  

 

Loss of 

substance 

from the test 

system  

May be positively or negatively charged organic or inorganic chemicals which bind to substrates of 

opposite charge e.g. cationically charged substances bind to negatively charged humic acids, clay, 

glassware, microorganisms etc; anionic com pounds bind to positively charged Si, Al or Fe oxides). 

Adsorption mainly becomes an issue when test concentrations are below 1 mg/l. Attempts should be 

made to minimise binding sites and to saturate them if possible by pre -exposing them to similar 

concent rations of test chemical as those to be used in the study.  

Surface active  

 

 Loss of 

substance 

from the test 

system  

Surface active substances are a sub -set of the ionic substances mentioned previously and may be 

cationic, anionic, non - ionic or amphoteric. In all cases supplementary difficulties in estimating Koc arise 

and the Kow method cannot be used.  

Ionising   Change of 

bioavailability 

with pH  

Knowledge of the PKa will allow prediction of the extent of ionisation of such substances in test water. 

As unionised organic species tend to be more hydrophobic than the ionised forms, the solubility and 

bioavailability of the substance may vary dramatica lly even between environmental extremes in pH. 

Consideration should be given to appropriate pHs (to be) used in the test as, solubility may be lower but 

toxicity may be higher in the unionised form than in the ionized  form.   

Degradation    OECD recommends  testing parent compound for  Disappearance Time 50  (DT50 >3 )  days, breakdown 

products for DT50 <1h and case -by -case basis for anything in between. A flow - through test is 

recommended for substances with a DT50 of 4 h as 50% of the nominal parent substance c oncentration 

can be maintained with 6 volume renewals per day.  

ECETOC (2003) and the TGD recommend to test parent substance with a DT50 as low as 12 h, as based 

on maximum half life allowing 80% maintenance of parent compound in flow - through system and >1 % 

in short term test. However, this should be considered on a case -by -case basis depending on the 
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technical feasibility of performing such a study.  

 Photodegradation  

 

 Photodegradation is the reaction of a chemical after absorption of light leads to an electronically excited 

state with increased reactivity and subsequent transformation. Photodegradation may be either direct 

(transformation of the substance by direct excitation) or indirect (transformation of another chemical 

due to transfer of energy fro m another photosensitive molecule. Kinetic photodegradation is determined 

experimentally.  

 Hydrolysis  

 

 Hydrolysis is a common degradation route in the environment, where reaction of a substance with water 

with a net exchange of the X group with an OH at the reaction centre such that RX + H 2O Ÿ ROH + HX. 

Hydrolysis is often dependent upon pH as the reactio n is commonly catalysed by hydrogen or hydroxide 

ions. Hydrolysis kinetics are usually determined experimentally and should be used to consider the test 

type and whether parent or degradation product should be tested.   

 Biodegradation  

 

 In the cases of readily biodegradable substances, biodegradation may be so fast that it is difficult to 

maintain test concentrations throughout the study. If such situations are likely then consideration 

should be given to regular cleaning or replacement of the test vessels during testing and preparation of 

stock solutions under sterile or near sterile conditions.  

Volatility  

 

  Vapour pressure is a measure of the equilibrium between the condensed and vapour phases of a 

substance.  

The Henryôs law constant (H) for a substance is a measure of its equilibrium between an ideal solution 

phase and the vapour phase. As such it is a measure of the potential for a substance to be lost from 

solution by evaporation. As an approximation, if H is greater than 100 Pa.m 3/mol, more than 50% of 

the substance could be lost from the water phase - in 3 -4 hours (Mackay, 1992).If there is evidence that 

the substance may volatilise from the test solution during the study, steps should be taken to reduce 

the loss by using closed systems or reducing headspace.  
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Difficult Substances  

Valid aquatic toxicity tests require the test substance to be dissolved in the water 

medium under the conditions recommended by the guideline, and the maintena nce of a 

bioavailable exposure concentration for the duration of the test. One or both of these 

requirements may be difficult to achieve or measure in practice for some types of 

substance ï collectively referred to as difficult substances . This can affect both the 

performance and interpretation of tests, and can be especially problematic when 

considering existing data from older studies. Such data typically require expert 

judgement to determine whether there is sufficient information in a test report for a 

decision to be made on its validity, and also whether the result is suitable for regulatory 

use.  

Figure R.7.8 ð5 indicates the thought processes that must be followed when considering 

a difficult substance. In general, it is important that the composition of the substance is 

as well -defined as possible. In some cases, it may be relatively straightforward to make 

a decision on the use of the data. It sho uld be remembered, however, that a substance 

may be ódifficultô in several ways (e.g., it might be both a multi-component mixture and 

unstable), and each property can present complex challenges, even for experts. It is 

therefore impossible to provide simpl e advice that can apply in every situation. 

Nevertheless, the OECD has produced d etailed guidance on how to adjust standard 

methods for such substances (OECD, 2000) and guidance on data interpretation for 

classification (OECD, 2001).  Table R.7.8 ð3 presents a summary of the main issues 

identified in these important sources, which should be consulted for more detailed 

information.  

One of the key issues f or difficult substances is the ability to quantify actual exposure of 

the test organisms to the test substance. In general, test results should be expressed in 

terms of mean measured concentrations as far as possible (though it is often useful to 

quote bot h the measured and nominal effect concentrations). The following general 

principles apply:  

¶ For static, semi -static and flow - through tests, where the concentrations 

remain within 80 -120% of nominal, the effect concentrations can be 

expressed relative to nom inal or measured concentrations.  

¶ For static tests, where the concentrations do not remain within 80 -120% of 

nominal, the effect concentrations should be expressed relative to the 

geometric mean of the measured concentrations at the start and end of the 

tes t.  
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¶ For semi -static tests, where the concentrations do not remain within 80 -120% 

of nominal, the effect concentrations should be expressed relative to the 

mean concentration over the whole exposure period, calculated from the 

geometric mean of the measured concentrations at the start and end of each 

media renewal period.  

¶ For flow - through tests, where the concentrations do not remain within 80 -

120% of nominal, the effect concentrations should be determined and 

expressed relative to the arithmetic mean concent ration.  

¶ For tests with chemicals that cannot be quantified by analytical methods at 

the concentrations causing effects, the effect concentration can be expressed 

based on the nominal concentrations. However this might result in an 

underestimation of the to xicity and it should be justified why no quantification 

by analytical methods is possible.  

Where loss processes are very fast, the median of the concentrations that are measured 

after the decline would be more appropriate as a surrogate for the mean exposu re 

concentration. In the absence of a suitable analytical method, a semi -static renewal or 

flow - through regime may be necessary to ensure that exposure concentrations are in 

line with target values.  

Where a measured concentration at the end of the exposure  period is absent or where it 

indicates that the substance is not detected, the validity of the test should be 

reconfirmed. In order to calculate a mean exposure concentration, the final 

concentration may be taken as the limit of detection for the method i f the substance is 

not detected. When the substance is detected but not quantified, it is good practice to 

use half of the limit of quantification. Since there may be various methods for 

determining that, the method selected to determine mean measured conc entrations 

should be made explicit in the reporting of test results.  

 

 
a.  Polymers are not considered either, because they do not require 

registration in the initial phases of REACH implementation.  

b.  Finally, some substances can contain impurities that can change in 

proportion and/or chemical nature between production batches. 

Interpretational problems can arise where either or both the toxicity and 

water solubility of the impurities are greater than the parent substance. 

This is not currently considered in this document, but is closely linked with 

the identity of the registered substance.  
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Figure R. 7.8 ð5  Considerations for difficult substances  

 

Is the solubility of 

the substance in 

pure water known?  

Is the  substance likely to be 

affected by the aquatic test 

medium? E.g. complexing agent, 

salt, ionisable substance, very 

poorly soluble?  

Proceed with 

much caution  

It will be important to 

measure the concentration 

of the dissolved species  

The answer to the  

next question is 

crucial  

Were the exposure 

concentrations 

nominally above the 

solubility?  

Were the exposure 

concentrations measured 

by a validated method?  

Could one nominal (dosed) 

concentration be considered as 

valid? E.g. because substrate is 

high ly soluble, stable and 

involatile?  

Test may not 

be usable  

Calculate geometric mean 

exposure based on the data 

available. Take lowest 

concentration as worst case   

Were all reasonable efforts made 

to obtain and maintain the 

highest possible concentrat ion 

over the whole test duration?  

Determine E(L)C 50  or other 

endpoint using the 

measured data  

Is there an effect at 

concentrations below 100mg/l, 

or the limit of solubility?  

Use limit value  

Use tables  Now derive PNEC  

Is there any kind of ódifficultô 

property that could make the 

extrapolation to PNEC 

unreliable?  

Y 

Y 

N  

 

 

N  

N  
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Table R. 7.8 ð3  Summary of difficult substance testing issues  

Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

The substance 

contains many 

components  

Multiple components may make 

analytical monitoring 

impossible.  

Differences in partitioning 

behaviour and water solubility 

between components can make 

it difficult to achieve a 

homogeneous solution by direct 

addition to the test medium 

(e.g. if some components are 

highly insoluble).  

 

This can also present 

interpretational problems .  For 

example, it might not be 

possible to know which 

components have caused any 

observed adverse effects.  

Figure R.7.8 ð6 presents a general pathway for considering such 

substances.  

 

If all the components of the substance are fully soluble in the 

medium across the range of test concentrations, standard test 

methods are appropriate. Some components may have individual 

properties (e.g. degradability, vol atility, etc.) that require steps to 

be taken to control losses (see below).  

 

If the substance is only partially soluble, the components should be 

identified and the toxicity estimated using available information on 

them. For example, components that have structural and physico -

chemical similarities should be grouped and treated as if the whole 

óblockô were one single compound. This approach has been 

developed for petroleum hydrocarbons in particular, and is known 

as the óhydrocarbon block methodô. (see draft ESR risk assessment 

for gasoline, and guidance from CONCAWE) Each óblockô is 

assembled on the basis of those properties that will influence the 

outcome of the PEC and PNEC calculations, i.e. usually octanol -

water partition coefficient, Henryôs Law constant, biodegradability 

and toxicity. The properties of each block may be estima ted using a 

combination of non - testing methods for representative structures 

and the available measured data.  

If this is not possible, tests using water -accommodated fractions 

(WAFs) are appropriate. The method used to prepare the WAF 

should be fully desc ribed in the test report, with evidence provided 

It maybe possible  to 

analyse for one of the 

components during the 

test This approach was 

used in the UK CCRMP 

assessment of 

tetrapropenyl phenol, for 

one of the long - term 

aquatic studies.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

of attainment of equilibrium and its compositional stability over 

time if possible. WAFs are prepared individually and not by serial 

dilution of a single stock WAF. Solvents should also be avoided, 

and gener ator systems are not appropriate.  

Test data obtained with WAFs apply to the multi -component 

substance as an entity. The exposure is generally expressed as the 

óloading rateô (mass to volume ratio of the mixture to medium) 

used to prepare the WAF. The measu red mass of test substance in 

the WAF can also be used (as a concentration).  

 

For test data obtained with WAFs the following apply if the mixture 

contains components with a large range in water solubility: actute 

test data will correspond to the toxicity o f the more soluble 

components, whereas chronic tests will reflect toxicity of the less 

soluble components.  

 

The acute lethal loading level (typically expressed as the E(L)L50) 

is comparable to L(E)C50 values determined for pure substances 

tested within the ir solubility range. It may therefore be used 

directly for classification. However, it cannot be used to derive a 

PNEC, since partitioning in the environment will make the 

comparison with a PEC meaningless. No Observable Effect Loading 

Rate (NOELR) values from chronic tests may be sufficiently low to 

be of the same order as the level at which most components are 

dissolved (or the PEC value), in which case they can be used for 

PNEC derivation.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

 

If direct dosing of the medium can be achieved, e.g. by use of 

solvents within the limits allowed by the test guideline, the data 

will represent the hazard of the sum of the components and the 

E(L)C50 can be used to obtain a PNEC (though it will still not be 

known which components caused the effects).  

The substance is 

poorly soluble in 

the test medium 

(water solubility 

typically <1 

mg /L)  

[similar 

problems can 

apply if the 

substance is 

simply difficult 

to analyse in the 

test medium]  

Solubility may be difficult to 

determine and is frequently 

recorded as less than the 

analytical detection limit.  

 

It may be difficult to dissolve 

the substa nce in a test solution, 

and to maintain and verify 

concentrations.  

 

Toxicity may be observed at 

concentrations below the lowest 

measurable concentration.  

 

Results may be expressed in 

terms of nominal concentration, 

which might exceed the true 

dissolved concentration of the 

substance in the test medium. 

Ideally, tests using appropriate dissolution techniques and with 

accurately measured concentrations within the range of water 

solubility should be used. Where such test data are available, they 

should be used in preference to other data. However, some 

techniques may present ce rtain drawbacks, which must be taken 

into account. For example, the effect of any solvent needs to be 

determined, and solvents are not appropriate for mixtures where 

the use of the solvent can give preferential dissolution of one or 

more components (this m ay also apply to impurities). OECD (2000) 

provides more examples.  

 

The study report should be read carefully for indications of the 

presence of undissolved test material (e.g. droplets or surface 

layer). If this is the case and effects are observed, the re sults 

should be treated as invalid.  

 

Toxicity may be observed at concentrations nominally in excess of 

water solubility, or below the detection limit of the analytical 

method. Such data are not automatically invalid since the original 

solubility estimate may be uncertain, and the solution may have 

been prepared appropriately (e.g. provided any undissolved 

If the PNEC represents an 

upper limit, further testing 

may be required following 

risk assessment. This may 

require a more 

appropriate method or 

sensitive analysis (e.g. 

using radio - labelled test 

compound).  

 

For substances that are 

not acutel y toxic at their 

limit of water solubility, 

the need for chronic 

testing has to be 

addressed if required by 

the risk assessment 

(provided the solubility is 

less than 100  mg/L).  

 

Substances that are not 
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

This is a particular problem for 

older studies.  

Physical effects (e.g. 

entrapment) may occur if the 

test co ncentration is 

significantly above water 

solubility.  

 

Interpretation of partitioning 

behaviour can also be 

problematic where poor 

solubility in water and octanol 

may be compounded by 

insufficient sensitivity in the 

analytical method.  

substance is removed prior to testing).  If physical effects are not 

obvious, then as a realistic worst case, the lowest effect 

concentration may be base d on either the water solubility limit or 

detection limit of the analytical method, whichever is the lower.  

 

If no toxicity is expressed at concentrations up to the water 

solubility limit, judgement must be applied as to whether the result 

can be consider ed valid. The hazard should not be underestimated, 

and interpretation should stress the side of caution. Due account 

should be taken of the techniques used to achieve the maximum 

dissolved concentration. Where these are inadequate, the test 

should be consi dered invalid.  

chronically toxic to aquatic 

organisms at their limit  of 

solubility rarely need 

further consideration.  

 

If the substance to be 

tested is a member of a 

chemical category or if 

there are analogue 

substances, a possibility is 

to test the analogue 

substance that has a 

higher solubility and to 

extrapolate the re sults 

from this test to the 

substance in question. See 

ESR on 

Decabromodiphenylether 

and MCCP.  

The substance is 

ionisable or is a 

salt  

The extent of ionisation may 

vary according to pH or the 

level of counter ions in the 

media, and relatively small 

changes may significantly alter 

the equilibrium between 

dissociated and non -dissociated 

species.  

 

For hazard and risk assessment, the data must be obtained under 

environmentally relevant conditions. If the relevant dissociation 

constant (pKa value) for the ionisation process is available 

(required for substances supplied at 100 t/y), it should be 

compared with the pH reported in the test report to determine 

which chemical species were present. It may also be important to 

check which chemical species are monitored by any analytical 

method used. The absence of this information may make it 

impossib le to interpret the results.  

If the test substance 

ionises to a significant 

extent, it may be 

necessary to determine 

the toxicity of both anionic 

and cationic species.  

 

The solubility at different 

relavent pH should be 
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

The dissociated and non -

dissociated species  may have 

different water solubilities and 

partition coefficients, and 

therefore bioavailability and 

toxicity. This in turn may cause 

the expression of  different 

toxicities in freshwater and 

marine environments. For salts, 

both the anionic and cationic 

parts need to be considered.  

 

Solubility measurements for 

regulatory purposes are usually 

made in distilled water (pH 6 -

9), whereas the pH of test 

media is usually 7 -8. This may 

significantly affect solubility, 

especially for substances with a 

pKa between 5  and 9.  

 

The definitive test should be conducted at a pH consistent with the 

more toxic form of the substance whilst remaining within the range 

required to maintain the health of the control organisms. A stable 

pH is important to ensu re that the balance between dissociated and 

non -dissociated forms of the substance is maintained.  

 

If no data are available on a salt, effects may be read -across from 

the anion or cation, whichever has the most toxic effect. If the 

effect is related to onl y one of the ions, the classification of the salt 

should use the effect concentration multiplied by the salt:ion 

molecular weight ratio.  

 

Where a substance causes a change in pH of the test medium (e.g. 

strong acids and bases), the pH should be adjusted to  lie within the 

specified range for the test using a suitable technique. Care should 

be taken that this does not lead to removal of the substance (e.g. 

via sedimentation and/or degradation). The use of buffers can 

affect the test result, particularly for a lgae.  

 

Growth of algal test cultures can cause an increase of pH due to 

consumption of bicarbonate ions. Strategies for maintaining the 

concentration of these ions and therefore reducing pH shifts are 

discussed in OECD (2000).  

determined, and pH and 

substance concentration 

should be analysed  during 

the test. An example 

where this issue has been 

considered is in the ESR 

assessment of 

tetrabromo -bisphenol A.  

The substance is Speciation may change in the This issue is generally of most significance for aquatic plant growth If toxic effects are 
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

a complexing 

agent  

presence of cations (e.g. Ca, 

Mg) and anions (e.g. SO4, 

PO4), co -complex ing agents 

and other properties of the 

medium such as pH. This can 

influence solubility, 

bioavailability and toxicity of 

the substance. It may also 

reduce the availability of 

essential nutrients (which is 

only a secondary effect, not 

direct chemical toxici ty).  

 

Adsorption to sediments is not 

easily predicted ï adsorption is 

often strong for these types of 

substance.  

tests. It is important to distinguish between chelated and non -

chelated f ractions in the test medium if possible, and the extent to 

which effects are a direct consequence of chemical toxicity (based 

on the bioavailable fraction). Speciation models may be helpful for 

this purpose.  

 

Data from tests in which complexation is judge d to have had a 

significant bearing on the result are likely to be of questionable 

value for regulatory use.  

 

Compensatory adjustment to water quality parameters (e.g. the 

concentration of the essential ions) or the testing of an appropriate 

salt of the te st substance may help to achieve a valid test result 

but protocols incorporating modifications to standard procedures 

should be validated and approved for use by the regulatory 

authority.  

 

The issue has arisen in the ESR assessment of EDTA, as well as for 

other complexing agents for the interpretation of algal studies.  

One approach used has been to run additional tests using enriched 

nutrient media, reduced substance concentration or addition of 

extra nutrients at test completion, and then extending the st udy. 

This is described in a paper presented at the 24th North American 

SETAC meeting: PW070 Effects of Iron amd Micronutrient Metals 

on Algal Growth in the Presence of Chelators   

believed to be due to 

complexation, then this 

could be substantiated by 

measuring the 

complexation stability 

constants. Tests with 

provision of additional 

nutrient (to compensate 

for the complexed 

fraction) may be helpful in 

some cases. OECD (2000) 

suggests testing the 

substance in both 

standard algal growth 

m edium and in a modified 

medium with a higher 

hardness, as well as the 

calcium salt. See UBA 

guidance too.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

The substance is 

surface active  

Surfactants and detergents can 

form dispersions or emulsions 

in which the bioavailablity is 

difficult to ascertain, even with 

careful solution preparation.  

 

Micelle formation can result in 

an overestimation of the 

bioavailable fraction even when 

ñsolutionsò are apparently 

formed. This presents 

significant problems of 

interpretation.  

 

QSAR modelling is potentially 

very difficult since the Kow 

cannot usually be measured.  

Toxic effect concentrations for dispersions and emulsions should be 

compared with the di spersibility limit (i.e., the limit at which phase 

separation takes place) or the critical micelle concentration (CMC) 

for a substance in water rather than with its water solubility limit. 

The bioavailable concentration does not change above the CMC, 

even at higher dosing levels. The highest test concentration should 

either be 1000 mg active ingredient/litre or the dispersibility 

limit/CMC, whichever is lower. In the ESR programme, a number of 

surfactants have been assessed -  DODMAC and the alkylamines. 

For  these, one of the main difficult properties was the strong 

tendency to adsorb on surfaces such as test vessels or organic 

material.  

 

If the E(L)C50 or NOEC(L) is below the CMC then the data can be 

treated in the usual way for classification and to derive a PNEC. If 

the substance is not toxic at the CMC, the CMC may be used as a 

NOEC to derive a precautionary PNEC. If a test has been conducted 

at concentrations above the CMC and shows effects, the effect 

concentration should be set as the CMC as a precautio nary worst 

case, unless it is clear that physical effects have occurred.  

 

For sediments, it is very important to know the adsorption 

coefficient, preferably by measurement. An estimated Kow value, 

though of low reliability for surfactants, may be helpful. Guidance 

for the selection of appropriate methods of Kow measurement is 

provided in Chapter R.9 (Guidance from RIP 3.2 for physico -

chemical properties) .  

Techniques for physically 

separating the test 

organisms from non -

dissolved material, whilst 

maintainin g contact with 

the water column, should 

be considered where 

physical effects are likely 

to be significant.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

The substance is 

coloured  

Absorption of light at relevant 

wavelengths may cause an 

indirect effect on aquatic plant 

growth by inhibiting 

photosynthesis.  

 

Strongly coloured solutions 

might make it difficult to 

observe effects in animals.  

Since the amount of light absorbed will vary with solution 

concentration, effects seen at high concentration are not 

necessarily environmentally relevant. T he endpoint for regulatory 

use should therefore be based on direct toxic effects. If the test 

has not been designed to indicate whether any observed effects are 

caused by light limitation, then the results cannot be used.  

Early algal studies may not have c onsidered the effect of light 

absorption, and therefore all observed inhibition was assumed to 

be inherent toxicity. In the late 90s an approach known as the 

ETAD method was used. This attempted to compare direct and 

indirect contact of the test substance with the algae, with the 

indirect contact used to evaluate light inhibition only. If the results 

of each experiment comparable, it was interpreted that effects 

were only due to light inhibition. Such a result could be used to 

justify not using the algae re sults for classification or PNEC 

derivation. More recently, the ETAD method has been thought to 

be too simplistic for this evaluation, and instead the Manual of 

Decisions has been updated with the modified algae / Lemna 

approach as detailed below:  

The foll owing adjustments to the standard algae growth inhibition 

test, Annex V method C.3 (or OECD guideline 201) have to be 

applied:  

Å The irradiation (light intensity) should be in the highest end of 

the range prescribed in the method C.3 (or (draft revised) OE CD 

guideline 201): 120µE m -2 s-1 or higher.  

Å The light path should be shortened by reduction of the volume of 

the test solutions (in the range of 5 -  25 ml).  

Å Sufficient agitation (for example by moderate shaking) should be 

OECD (2000) provides a 

number of options for 

performing algal tests with 

coloured substances. See 

latest MoD decision, left.  

The 7 -d Lemna growth 

test avoids the pr oblem 

since the fronds grow at 

the water surface.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

performed in order to obtain a  high frequency of exposure of the 

algae to high irradiation at the surface of the culture.  

The substance is 

likely to be lost 

from the water 

column  

 

The substance is volatile; losses may be particularly significant if the test is conducted using an open system. Vapour press ure, and 

more specifically the Henryôs Law constant (H), are indicative of potential problems. If H is > 100 Pa.m3/mol, > 50% of the 

substance could be lost from the water phase - in 3 -4 hours. Other factors in the test system may affect the rate of loss (e.g. vessel 

shap e, aeration rate, etc). Volatilisation losses may also be significant for substances with H in the range of 1 -10  Pa.m3/mol under 

vigorous mixing conditions. As a general rule vessels should be sealed during preparation and exposure and the headspace kept  to 

a minimum. Problems with using sealed vessels are outlined in OECD (2000). ). Within the ESR programme, two volatile 

substances styrene and 1,3 butadiene have been assessed. For the latter a combination of QSARs and read -across were used to 

provide envir onmental data; 1,3 butadiene was also a known CMR, so avoiding exposure of the substance to laboratory workers 

was an additional consideration. For styrene, due to it being readily biodegradable, an additional problem was degradation in  

ecotoxicity test me dia lowering oxygen levels for test organisms. Normally this could be mitigated providing additional oxidation, 

however due to the volatility this was likely to increase substance loss. In the studies steps were taken to minimise degrada tion 

(e.g. vessel s terilisation), as well using a flow - through system supported by analysis throughout the test. QSARs were also used to 

support the test results.  

The substance is adsorptive to glassware, food and/or test organisms. This property often accompanies low water solubility, since 

hydrophobic chemicals usually prefer to partition to organic phases (i.e. substances with a log K ow  >4 or bioconcentration factor 

> 500). Where this occurs, the loss of concentration is usually rapid and exposure may best be characterised by the concentrati on 

at the end of the test. Other reasons for adsorption may be formation of ionic or hydrogen bonds negatively charged surfaces of 

the test vessel or the biological material. . The ESR assessments of tetrapropenylphenol and tris[2 -chloro -1- (chloromethyl)ethyl] 

phosphate (TDCP) provide good examples where substance absorption was considered.  

The substance is unstable (i.e. degrades -  abiotically, biotically or photolytically -  or reacts) over the test duration. The loss may be 

so rapid that the substance itself cannot be tested, and/or specific degradation products may be formed that need considerati on. 

See notes below on interpretation  of exposure concentrations.  

The substance precipitates (e.g. because it has not truly dissolved despite the apparent absence of particulates, and agglome ration 

occurs during the test). In these circumstances, the L(E)C50 may be considered to be based on t he concentration at the end of the 

test for classification purposes. Precipitation may occur as a result of degradation, e.g. an insoluble hydrolysis product or  oxidation 

of test substance, other causes include complexation with media salts, pH change, oxi dation. Note some substance may form an 
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

emulsion/dispersion, which can be tested as such ï see surfactants discussion above.  

The substance bioaccumulates in the test organisms. This may be particularly important where the water solubility is low. The  

L(E)C 50 may be calculated based on the geometric mean of the start -  and end -of - test concentrations for classification purposes.  

It is necessary to determine whether appropriate methodology has been used (OECD (2000) describes a variety of methods to 

minimise th e impact of these properties). In general, if test concentrations fall below 80% of nominal, measures should have been 

taken to reduce the decline for the test to be considered valid. This may require exposure regimes that provide for renewal o f the 

test m aterial (semi -static or flow - through conditions are preferred), and it is desirable that test concentrations are measured 

analytically at suitable time points throughout the test (for volatile , adsorptive unstable substances the latter is essenti al). Thes e 

factors should be taken into account in deciding on the test data validity. It should be noted that semi -static and flow - through 

regimes may lead to an accumulation of organic debris and the development of excessive microbial populations. Test organisms 

may be stressed by cleaning. Special problems arise with respect to algal tests, which are generally static tests. Data provi ding an 

on the 

physical and chemical properties of the substance, or from a preliminary stability study (see OECD (2000) for further details ). In 

the absence of analytically measured concentrations at least at the start and end of the test, no valid interpretation  can be made 

and the test should be considered as invalid.  

Classification should account for the loss of the substance during the test, if relevant and possible. For example, if degrad ation 

occurs, it is necessary to determine whether it is the substance o r the degradate that has been tested, and whether the data 

produced are relevant to the classification of the parent substance. Measured concentrations of the parent material and all 

significant toxic degradates are desirable.  

Where degradation is rapid ( e.g. half - life < 1 hour), the available test data will frequently define the hazard of the degradation 

products since it will be these that have been tested. These data may be used to classify the parent substance in the normal way.  

Where degradation is s lower (e.g. half - life > 3 days), it may be possible to test the parent substance and thus generate hazard 

data in the normal manner using a suitable renewal regime. The subsequent degradation may then be considered in determining 

whether an acute or chroni c hazard class should apply.  

Where degradation rates fall between these two, testing of either parent and/or degradates should be considered on a case -by -

case basis.  
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Difficult 

property  

Potential problems with 

standard test procedures  

Advice on interpretation  Possible refinements  

There may be occasions when a substance may degrade to give rise to a more hazardous or pe rsistent product (this may be 

determined from preliminary tests or non - testing methods). Leaving a stock or test solution of the parent substance for a period 

equal to 6 half - lives of the substance will generally be sufficient to ensure that the medium con tains only degradation products, 

which can then be used for toxicity testing. In these circumstances, the classification of the parent should take due account  of the 

hazard of the degradation product, and the rate at which it can be formed under normal env ironmental conditions.  

For risk assessment, PECs and PNECs should relate to the same compound(s). For example, the degradation half - life should be 

compared with the duration of the emission and the time taken for the emission to reach the receiving water. If degradation is 

rapid, only the degradation product(s) are important. If the substance degrades slowly, the degradation products may be irrel evant 

for the risk assessment if they are less hazardous than the parent.  Between these two extremes, the substa nce effectively 

becomes a multi -component mixture. Interpretation of the available data will need to carefully assign effects and properties 

between the original substance and the degradation products. Non - testing approaches may help this decision, especia lly where the 

properties of the products have not been measured separately. In some cases, two risk assessments might be needed to explore 

the significance of the possible extremes (i.e. óno degradationô and ócomplete degradationô). Such analysis can guide which further 

measurements are needed to understand the significance of the properties and the extent of risk.  

Some substances adsorb to organic matter more strongly than might be expected from Kow (e.g. aniline reacts irreversibly with  

sediment component s). In addition, adsorption to inorganic matter (which is the major soil and sediment component) is important 

for several substance types, including metals, dyestuffs, cationic substances, complexing agents and surfactants.  
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Figure R. 7.8 ð6  Considerations for multi - component mixtures  
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Paris, March 2001 .  

Consider the 

substance  

Although a complex 

mixture, does the 

substance contain some 

principal components?  

Are they the 

probable cause 

of toxicity?  

Are the the componenets of the 

mixture essentially similar in 

respect of their environmental 

behaviour and probable 

toxicity? cause of toxicity?  

Risk assess principal 

components by 

summation *  Deal with as 

effectively single 

component  

Consider a case by 

case basis. PNEC 

cannot be based on 

loading rate  

Consider using 

estimated values, 

with caution  

This will require the 

availability of property and 

effect data for sub -sets of 

the whole substance  

Is there sufficient 

data to use the 

Hydrocarbon Block  

method?  
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Appendix R. 7.8 ð2  Information and its sources: in vivo  

Test guidelines  

a.  Adopted OECD test guidelines for aquatic pelagic toxicity  

Organism  F/S  Type of test  Test guideline (Year)  Exposure  

Algae  F Growth inhibition  201 (2006)  72 h  

Lemna sp  F Growth inhibition  221 (2006)  Up to 14 days  

Daphnia sp .  F Acute immobilisation  202 (2004)  48 h  

Daphnia  F Reproduction  211 (1998)  21 days  

Fish F Acute toxicity  203 (1992)  96 h  

Fish F Prolonged toxicity  204 (1984)  14 days  

Fish F/S  Early - life stage toxicity 

(FELS)  

210 (1992)  30 -60 days, species 

dependent  

Fish F/S  Short - term toxicity test on 

embryo and sac- fry stages  

212 (1998)  Species dependent  

Fish F Juvenile growth  215 (2000)  28 days  

b.  Proposed OECD test guidelines for pelagic aquatic toxicity  

F = Freshwater organism  S = Saltwater organism  

 

 

Project 2.1 Copepod Reproduction and Development  

Organism  F/S  Type of test  Project 

nr  

Exposure  Additional  

Daphnia  F Enhanced 

reproduction  

2.8  21 days  Endocrine endpoints  

Copepod  S Reproduction and 

development  

2.1  20 -26 days   

Mysid  S Life cycle toxicity  2.13  60 days or 

longer  

Endocrine endpoints  

Amphibian  F Thyroid toxicity  2.19  21 days  Endocrine endpoints  

Fish F Fish embryo toxicity  2.7  Up to 6 days   

Fish F/S  Life -cycle toxicity  2.12  Species 

dependent  

Endocrine endpoints  

Fish F Sexual development  2.14  60 -90 days  Endocrine endpoints  

Fish F Screening  2.18  21 days  Endocrine endpoints  
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The test assesses the effect of chemicals on the development and reproduction of the 

harpacticoid copepods Nitocra spinipes,  Tisbe battagliai, Amphiascus tenuiremis and the 

calanoid copepod Acartia tonsa . Newly hatched larvae (termed nauplia/metanauplia), are 

exposed to the test substance added to water at a range of concentrations. The test 

duration is usually 21 days, which is sufficient time for the control animals to reach 

adulthood, first egg sac females to be isola ted individually and produce 2 or 3 broods of 

offspring. Effects on copepod development are measured by the time taken for nauplii to 

attain the first copepodite stage. At the end of the test, the total number of living 

offspring produced per parent animal  alive at the end of the test is assessed. The 

survival of the parent animals and time to production of first brood may also be 

reported. Other substance - related effects on reproduction (e.g. brood size, time interval 

between successive broods), and possib ly intrinsic rate of increase, may also be 

examined.  

Project 2.7 Fish Embryo Toxicity test  

Newly fertilised eggs of zebra fish ( Danio rerio ), fathead minnow ( Pimephales promelas ) 

or Japanese medaka ( Oryzias latipes ) are exposed to chemicals for up to 48 ho urs. In 

case of any evidence of delayed toxicity, the test duration should be extended to a total 

of 6 days (for zebra fish), i.e. 2 days post hatch. The test is conducted in 24 -well multi -

plates, 10 embryos/test concentration and at least 5 concentrations . 2 to 3 independent 

runs per substance are recommended. After 24 and 48 hours incubation, four apical 

endpoints are recorded as indicators of acute lethal toxicity: coagulation of fertilised 

eggs, lack of somite formation, detachment of the tail bud from the yolk and lack of 

heart beat. Embryos are considered dead, if one of these endpoints is recorded as 

positive.  

A comparable test was standardised (DIN 38415/A1; DIN 2001) in Germany and has 

replaced the conventional fish test for routine whole effluent t esting. An ISO guideline is 

in the pipeline.  

Project 2.8 Enhanced Daphnia m agna  Reproduction  

This is an enhanced version of the ñDaphnia magna  Reproduction Testò (TG 211; OECD 

1998). Offspring sex ratio and molt inhibition are evaluated as new endpoints. Sex of 

neonates can be differentiated under a stereo microscope by the length and morphology 

of the first antennae. Inhibition of molting can b e examined by direct observation under 

a stereo microscope, as well as by comparing number of molts and/or duration of inter -

molt period with that in control group(s).  

Project 2.12 Fish Life -Cycle Test  

A comparison of a proposed fish full - life cycle test (FLCT) and a proposed fish two -

generation test (TGT) is being conducted. This guideline is intended to be applicable to 

the fathead minnow ( Pimephales promelas ), medaka ( Oryzias latipes ), sheepshead 

minn ow ( Cyprinodon variegatus ) and zebrafish ( Danio rerio ). The fish FLCT is initiated 

with fertilized eggs (P generation or F0) and the fish are continuously exposed through 

reproductive maturity, followed by assessment of the early development of the F1 

gene ration. In contrast, in the fish TGT exposure is initiated with the mature male and 

female fish (P generation or F0): eggs are collected and the F1 generation is evaluated 

for embryo fertility, development, sexual maturation and reproduction.  
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Viability of  F2 is also assessed. The main difference between FLCT and TGT is their 

relative potential for evaluation of the effect of maternal transfer of chemicals, which is 

evaluated once in FLCT and twice in TGT. Measurements are made of a number of 

endpoints in b oth P and F1 generations reflective of the status of the reproductive 

endocrine system, including the gonadal -somatic index (GSI), gonadal histology and 

plasma or whole body concentrations of vitellogenin. Additionally, plasma sex steroids 

(17ȁ-estradiol, testosterone, 11 -ketotestosterone) and thyroid hormones (T3/T4) may 

also be measured.  

Project 2.13 Mysid Life Cycle Toxicity Test  

This test evaluates reproductive fitness in two consecutive generations of mysids 

(preferably Americamysis bahia ), starting wi th newly - released (< 24 h) individuals of the 

F0 generations and continuing until the first two broods (F2 generation) of the F1 

generation. The overall test duration is normally 60 days or longer. Observational 

endpoints include growth, time to maturity, time to first brood release, interbrood 

duration, number and sex ratio of offspring.  

Project 2.14 Fish Sexual Development Test  

This method is an extension of the existing OECD Test Guideline 210 (1992) Fish, Early -

Life Stage (FELS) Toxicity Test, focusing on vitellogenin  production and sexual 

development, i.e. sex ratio as determined via histological examination of the gonads. 

The test aims at detecting substances acting as estrogens, androgens or aromatase 

inhibitors in organisms at a very sensitive stage of their life -cycle. The test starts with 

fertilised eggs and lasts until sexual differentiation is completed (e.g. 60 to 90 days post 

hatch, depending on the fish species).  

Project 2.18 Fish -Screening Tests  

Reproductively active male and female fish of fa thead minnow ( Pimephales promelas ), 

medaka ( Oryzias  latipes ) and zebrafish ( Danio rerio ) are housed in groups of 5 males 

and 5 females and exposed to test chemical for 21 days. Core endpoints as indicators of 

endocrine disrupter activity are gross morpholo gy (i.e., secondary sexual characteristics) 

in sexually dimorphic species and vitellogenin levels in the serum or liver. Additionally 

the spawning status is checked daily in all groups, and quantified in some. Examination 

of gonadal histology is optional b ut will not be included as validated endpoint in the first 

draft TG.  

Project 2.19 Methods in Amphibians  

The primary objective of the Amphibian Metamorphosis Assay is the evaluation of thyroid 

system disrupting activities of the individual test compound. The post -embryonic 

development (metamorphosis) of Xenopus laevis and the regulatory role played by 

thyroid  hormones (TH) during this process are well characterised. In the assay, exposure 

of X. laevis tadpoles is initiated at developmental stage  51 and is continued for a total of 

21 days. A sub -sampling of 5 tadpoles per treatment tank is performed at  exposure  day 

7 for hind - limb length measurement. Tadpoles are exposed to 4 different concentrations 

of a test substance and a dilution water control.  During the exposure period, apical 

morphological endpoints (developmental stage, hind limb length, whole  body leng th) are 

assessed for treatment - related deviations from normal development and histological  

analysis of thyroid gland tissue is conducted with head tissue samples taken from test 



Chapter R.7 b : Endpoint specific guidance  

Draft v ersion 3 .0 ( public ) ï December  201 5  93  

 

 

organisms. Chemical  exposure is via the aqueous route achieved using a flow - th rough 

exposure regime.  
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Other test guidelines -  National and International standard methods and their publishers  

Acceptable alternatives to the OECD tests (described above) are also published by the OPPTS, EU (Official Journal), U.S. EPA and 

organisations such as ISO and ASTM :  

Standard  Publisher  Web  Address  

OECD Organisation for Economic Co -operation 

and Development  

http://www.oecd.org  OECD 

2, rue André Pascal  

F-75775 Paris Cedex 16, France  

EU Official  Journal of the European 

Communities. Annex V  

http://ec.europa.eu/environment/arc

hives/dansub/annex_v_table_default

_en.htm  

 

European Chemicals Bureau  

TP582  

Institu te for Health and Consumer Protection  

Joint Reasearch Centre, Ispra Site  

European Commission  

Via fermi 1  

I -21020 Ispra (VA), Italy  

ISO  International Organization for Stan -

dardization.  

http://www.iso.org  ISO Central Secretariat:  

International Organization for Standardization (ISO)  

1, rue de Varembé, Case postale 56  

CH-1211 Geneva 20, Switzerland  

AFNOR Association Française de Normalisation  http://www.afnor.fr  AFNOR 

Association Française de Normalisation  

11, rue Francis de Pressensé  

93571 La Plaine Saint -Denis Cedex,France  

ASTM American Society for Testing and 

Materials  

http://www.astm.org  ASTM International,  

100 Barr Harbor Drive,  

PO Box C700, West Conshohocken, PA, 19428 -2959 

USA 

http://www.oecd.org/
http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm
http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm
http://ec.europa.eu/environment/archives/dansub/annex_v_table_default_en.htm
http://www.iso.org/
http://www.afnor.fr/
http://www.astm.org/
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Standard  Publisher  Web  Address  

BSI  British Standards Institution  http://www.bsi -global.com  BSI British Standards  

389 Chiswick High Road  

London  

W4 4AL, United Kingdom  

CAN Environment Canada, Environmental 

Protection Series  

http://www.ec.gc.ca  Environment Canada, Inquiry Centre  

70 Crémazie St.  

Gatineau, Quebec  

K1A 0H3, Canada  

DIN  Deutsches Institut für Normung  http://www.din.de  DIN Deutsches Institut für Normung e.V.  

Stabsstelle Kommunikation  

Burggrafenstraße 6  

10787 Berlin, Germany  

DS Dansk Standard (Danish Standard 

Association)  

http://www.ds.dk  Dansk Standard  

Kollegievej 6  

2920 Charlottenlund, Denmark  

NEN Nederlands Normalisatie - instituut  http://www.nen.nl/   NEN 

Postbus 5059  

2600 GB   Delft, The Netherlands  

NS Norges Standardiseringsforbund  http://www.standard.no  Standard Norge  

Postboks  242  

1326 Lysaker, Norway  

ÖNORM Österreichisches Normungsinstitut  http://www.on -norm.at  ON Österreichisches Normungsinstitut Heinestraße 38  

1020 Wien, Austria  

http://www.bsi-global.com/
http://www.ec.gc.ca/
http://www.din.de/
http://www.ds.dk/
http://www.nen.nl/
http://www.standard.no/
http://www.on-norm.at/
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Standard  Publisher  Web  Address  

OPPTS US-EPA Office of Prevention, Pesticides 

and Toxic Substances  

http://www.epa.gov/oppts/index.htm  US-EPA Office of Prevention, Pesticides, and Toxic 

Substances  

MC 7101M  

1200 Pennsylvania Avenue, N.W. Washi ngton, DC 

20460, USA  

SFS Suomen (Finland) Standardisoimisliitto  http://www.sfs.fi  Suomen Standardisoimisliitto SFS  

 PL 116,  

00241 HELSINKI, Finland  

SIS  Standardiseringskommissionen i 

Sverige  

http://www.sis.se  SIS, Swedish Standards Institute  

Sankt Paulsgatan 6  

118 80 Stockholm, Sweden  

 

http://www.epa.gov/oppts/index.htm
http://www.sfs.fi/
http://www.sis.se/
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National and international standard methods / Guidelines (OECD, 1998):  

Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Algae  F 

 

 

 

S 

Selenastrum capricornutum  

Scenedesmus subspicatus  

Chlorella vulgaris  

 

Skeletonema costatum  

Thallassiosira pseudonana  

Isochrysis galbana  

Short - term / Growth rate   

(Chronic)  

US-EPA 1994 (40 CFR 797.1060, 40 CFR 797.1075, 

40 CFR 797.1050)  

 F Selenastrum capricornutum  

Scenedesmus subspicatus  

Chorella vulgaris  

Short - term / Growth rate  

(Chronic)  

ASTM (E 1218 -90), FIFRA (§122 -2), OECD (201), 

ISO (8692), NF (T90 -304), DIN (38412 Teil 33), BS 

(6068: Section 5.10:1 990), NEN (6506) ,  

SFS (50 72), CAN (1/RM/25, 1992), EU (L 384 A Vol. 

35 C.3)  

 S Skeletonema costatum 

Phaeodactylum tricornutum  

Short - term / Growth rate  

(Chronic)  

ISO (10253), BS (91/56211 DC), NEN (6506), SFS 

(5072)  

Macrophytes  S Champia parvula  Short - term / Reproduction 

(Chronic)  

US-EPA (EPA/600/4 -87/028)  

Plants  F Lemna gibba  Short - term / EC50  (Acute)  ASTM (E -1415 -91), FIFRA (§123 -2), US -EPA 

(1994)(40 CFR 797.1160)  
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Crustaceans  S Mysidopsis bahia  Short - term / LC50 (Acute)  ASTM (E 1463 -92), FIFRA (§72 -3 c), US-EPA 

(EPA/600/4 -90/027), US -EPA (1994): 40 CFR 

797.1930)  

 S Artemia salina  Short - term / LC50 (Acute)  US-EPA (EPA/600/4 -90/027)  

 S Penaeus aztecus  

Penaeus duorarum  

Penaeus setiferus  

Short - term / LC50 (Acute)  US-EPA (1994) 40 CFR Ch. 1 (7 -1-92) Part 

797.1970)  

 S Nitocra spinipes  Short - term / LC50 (Acute)  SS (028106), DS (2209), ISO/TC 147/SC 5/WG 

2N56  

 S Acartia tonsa  Short - term / LC50 (Acute)  ISO/TC 147/SC 5/WG 2N56  

 S Tisbe battagliai  Short - term / LC50 (Acute)  ISO/TC 147/SC 5WR 2N56  

 F Daphnia magna  

Daphnia pulex  

Short - term / LC50 (Acute)  US-EPA (EPA/600/4 -90/027), OECD (202), ASTM (E 

729 -88a), FIFRA (§72 -2), ISO (6341), NF (T90 -

301), DIN (38412 Teil 11), BS (6068: Section 

5,1:1990), NEN (6501), ONO RM (M 6264), SFS 

(5052), SS (028180), DS (ISO 6341), CAN (EPS 

1/RM/11, 1990), US -EPA (1994) (40 CFR 797 -

1300),  

EU (L 384 A vol. 35 C.2)  

 F Ceriodaphnia dubia  Short - term / LC50 (Acute)  ASTM (E 1295 -89), US -EPA (EPA/600/4 -90/027)  

 S/F  Gammarus fasciatus  Short - term  /  LC50  (Acute)  US-EPA (1994) (40CFR 795.120), CAN (EPS1/ -
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Gammarus pseudolimnaeus  

Gammarus lacustris  

RM/26, 1992)  

 S Mysidopsis bahia  Long - term /  survival, growth, 

fecundity (Subchronic)  

US-EPA (EPA/600/4 -87/028)  

 S Mysidopsis bahia  

Mysidopsis bigelowi  

Mysidopsis almyra  

Long - term / life cycle  

(Chronic)  

ASTM (E -1191 -90), US -EPA (1994) (40 CFR 

797.1950)  

 F Daphnia magna  Short - term / reproduction  

(Subchronic)  

US-EPA (1994) (40 CFR 797.1330), OECD (202), 

NEN (6502)  

 F Daphnia magna  Long - term / life cycle  

(Chronic)  

ASTM (E-1193 -87), FIFRA (§72 -4 C), US -EPA (1994) 

(40 CFR 797.1350)  

 F Ceriodaphnia dubia  Short - term / reproduction  

(Subchronic)  

CAN (EPS 1/RM/21, 1992),  

US-EPA (EPA/600/4 -89/001)  

Insects  

(mosqu ito)  

F Wyemyia Smithii  Short - term / LC50 (Acute)  ASTM (E-1365 -90), FIFRA (§142 -1)  

Rotifers  F Brachyonus  Short - term / LC50 (Acute)  ASTM (E -1440 -91)  

Bacteria  S Photobacterium phosphoreum  Short - term / Light emission 

(Acute)  

NF (T90 -320), DIN (38412 Teil 34), ONORM (M 

6609), ISO/TC 147/SC 5/WG 1, CAN (EPS/ 1/RM/24, 
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

1992)  

 F Pseudo monas  Short - term / Growth (Chronic)  DIN (38412 Teil 8), NEN (6509 2e Ont w)  

ISO (DIS 10712. N133)  

 F Activated sludge  Short - term / respiration  

I nhibition  (Acute)  

OECD (209), EU (L 133 vol 31 p. 118), ISO 9509  

Amphibians  F Xenopus  Short - term / teratog enesis 

(Subchronic)  

 

Fish F Brachydanio rerio  

Oncorhynchus mykiss  

Pimephals promelas  

Cyprinus carpio  

Oryzias latipes  

Poecilia reticulata  

Lepomis macrochirus  

Lepomis cyanellus  

Salmo gairdneri  

Oncorhynchus kistutch  

Salvelinus fontinalis  

Short - term / LC50 (Acute)  ASTM (E -729 -88a), FIFRA (§ 72 -1), US -EPA 

(EPA/600/4 -90/027 + US -EPA (1994) 40 CFR 

797.1440), OECD (203), ISO (7346 -1-3), NF (T90 -

303+305), DIN (38412 Teil 15+20), BS (6068: 

Section 5,2; 5,3; 5,4:1985), SFS (3035+5073), DS 

(ISO 7346/1 -3), CAN (EPS 1/RM/9), EU (L 383 A 

vol. 35 C.1)  



Chapter R.7 b : Endpoint specific guidance  

Draft v ersion 3 .0 ( public ) ï December  201 5  101  

 

 

Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Carassius auratus  

Ictalurus punctatus  

Leuciscus idus  

 F Poecilia reticulata  Short - term / LC 50 (Acute)  NEN (6504)  

 F Abassis macleayi  Short - term / LC 50  (Acute  OFR 54  

 S Sheepshead minnow  

Fundulus heteroclitus  

Menidia sp.  

Gasterosteus aculeatus  

Lagodon rhomboides  

Leiostomus xanthurus  

Cymatogaster aggregata  

Oligocottus maculosus  

Citharichthys stigmaeus  

Paralichthys dentatus  

Paralichthys lethostigma  

Platichthys stellatus  

Parophrys vetulus  

Short - term / LC50 (Acute)  ASTM (E729 -88a), FIFRA (§72 -3 a), US -EPA 

(EPA/600/4 -90/027), SS (028189),  

CAN (EPS 1/RM/10)  
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Clupea harengus  

Fish (cont)  F Brachydanio rerio  

Pimephals promelas  

Cyprinus carpio  

Oryzias latipes  

Poecilia reticulata  

Lepomis macroch ir us 

Salmo gairdneri  

(Oncorhynchus mykiss)  

Long - term / growth  

(Subchronic)  

OECD (204), ISO (10229 -1), BS (93/500175 DC)  

 F 

 

 

 

 

 

 

 

S 

Brachydanio rerio  

Oncorhynchus mykiss  

Cyrinus carpio  

Oryzias latipes  

Carassius auratus  

Lepomis macrochirus  

Pimephales promelas  

 

Menidia peninsulae  

Short - term / egg and sac - fry 

stages  (Subchronic)  

OECD (212)  
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Clupea harengus  

Gadus morhua  

 F Pimphales promelas  Short - term / early life stage 

test  (Subchronic)  

CAN (EPS 1/RM/22, 1992, US -EPA (600/4 -89/ 001)  

 F 

 

 

 

 

 

 

 

 

 

S 

Oncorhynchus mykiss  

Salmo gairdneri  

Salvelinus fontinalis  

Esox lucius  

Pimephales promelas  

Catostomus commersoni  

Ictalurus punctatus  

Lepomis macrochirus  

Morone saxatilis  

 

Opsanus beta  

Cyprinodon variegatus  

Menidia menidia  

Long - term / early life -stage 

test  (Subchronic)  

ASTM (E -1241 -92), FIFRA (§72 -4 a), US -EPA (1994) 

(40 CFR 797.1600), SS (SS 028193), NS (4763), 

SFS (5501), CAN (EPS 1/RM/28, 1992)  

Fish (cont.)  F Mogunda mogunda  Long - term / early life stage 

test  (Subchronic)  

OFR 52  
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

 S Cyprinodon variegatus  Long - term / survival, 

teratogenecity (Subchronic)  

US-EPA (EPA/600/4 -87/028)  

 S Cyprinodum variegatus  

Menidia beryllina  

Long - term / survival, growth 

(Subchronic)  

US-EPA (EPA/600/4 -87/028)  

 F 

 

 

 

 

 

 

 

 

 

 

 

 

S 

Salmo gairdneri  

Pimephales promelas  

Brachydanio rerio  

Oryzias latipes  

Oncorhynchus kisutch  

Oncorhynchus tschawytscha  

Salmo trutta  

Salvelinus fontinalis  

Salvelinus namaycush  

Esox lucius  

Catostomus commersoni  

Lepomis macrochirus  

Ictalurus punctatus  

Jordanella floridae  

Long - term / hatching, survival, 

growth, malformations, 

behaviour (Subchronic)  

OECD (210)  
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Taxonomic 

group  

Fresh/ 

Salt  

Species  Exposure time / endpoint  Guideline  

Gasterosteus aculeatus  

Cyprinodon variegatus  

Menidia menidia  

Menidia penisulae  

Echino derms  S Arbacia punctulata  Short - term / fertilization 

(Subchronic)  

US-EPA (EPA/600/4 -87/038), CAN (EPS1/RM/ 27, 

1992)  

Mussels  S not specified  Short - term / LC50 (Acute)  ASTM (E -724 -89), FIFRA (§72 -3 b)  

 S Crassostrea virginica  Short - term / shell growth 

(Acute)  

US-EPA (1994)(40 CFR 797.1800)  

* Short - term <  14 days, Long - term > 14 days  
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Databases  

For the endpoint of aquatic toxicity Ecotoxdatabase, IUCLID, ECETOC database and N -

class database may be useful sources of information. Other useful sources of information 

can be found through existing risk assessment or data evaluation programs such as 

ESIS, HERA and the OECD HPV program (SIDS). It is recommended that you consult the 

original scientific paper to ensure an understanding of the context of the data retrieved 

from the databases.  

EAT (European Centre for Ecotoxicology and Toxicology o f Chemicals (ECETOC) Aquatic 

Toxicity database  (http://www.ecetoc.org )  

The ECETOC Aquatic Toxicity (EAT) database (ECETOC, 1993) contains more than 5450 

entries on almost 600 chemicals, provides the most comprehensive compilation of highly 

reliable ecotoxicity data published in the scientific press in the period 1970 -  2000. The 

EAT 3 database is available as an Excel spreadsheet. For each entry there are 32 fields 

of information on the substance, test species, test con ditions, test description, endpoint, 

results and source references. All the references are held at ECETOC; ECETOC AISBL, 

Avenue Edmond Van Nieuwenhuyse 4 Bte 6, B -1160 Brussels, Belgium.  

Ecotoxdatabase  (http://www.epa.gov/ecotox/ )  

The database is maintained by the US -EPA and provides single chemical toxicity 

information on aquatic and terrestrial life for about 8400 chemicals. Peer - reviewed 

literature is the primary source of information encoded in the da tabase. Pertinent 

information on the species, chemical, test methods, and results presented by the 

author(s) are abstracted and entered into the database. Another source of test results is 

independently compiled data files provided by various United States  and International 

government agencies. Prior to using ECOTOX, you should visit the "About ECOTOX/Help" 

section of this Web Site.  

ESIS (European chemical Substances Information System)  

(http://esis.jrc.ec.euro pa.eu/ )  

ESIS is an IT System which provides you with information on chemicals, related to:  

¶ EINECS (European Inventory of Existing Commercial chemical Substances),  

¶ ELINCS (European List of Notified Chemical Substances),  

¶ NLP (No -Longer Polymers),  

¶ HPVCs (High Production Volume Chemicals) and LPVCs (Low Production 

Volume Chemicals), including EU Producers/Importers lists,  

¶ C&L (Classification and Labelling), Risk and Safety Phrases, Danger etc...,  

¶ IUCLID (International Uniform Chemical Database) con taining information on 

approx. 10 500 different substances on the effects on human health and the 

environment.  

¶ Priority Lists , Risk Assessment process and tracking system in relation to 

Council Regulation (EEC) 793/93 also known as Existing Substances 

Regu lation (ESR).  

http://www.ecetoc.org/
http://www.epa.gov/ecotox/
http://esis.jrc.ec.europa.eu/
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HERA (Human and Environmental Risk Assessment)  (http://www.heraproject.com )  

HERA is a voluntary industry programme initiated by A.I.S.E. and CEFIC to carry out 

focused risk assessments of the ingredients of household cleaning and detergent 

products.  

HSDB (Hazardous Substances Data Bank)  (http://toxnet.nlm.nih.gov )  

This is a toxicology data file on the National Library of Medicine's (NLM) Toxicology Data  

Network (TOXNET®). It focuses on the toxicology of potentially hazardous chemicals. It 

is enhanced with information on human exposure, industrial hygiene, emergency 

handling procedures, environmental fate, regulatory requirements, and related areas. All 

data are referenced and derived from a core set of books, government documents, 

technical reports and selected primary journal literature. HSDB is peer - reviewed by the 

Scientific Review Panel (SRP), a committee of experts in the major subject areas within 

the data bank's scope. HSDB is organized into over 5000 individual chemical records.  

N-class database  (http://www.kemi.se/en/Content/Databases/ )  

The steering group for the Nordic Council of Ministers project on Environmental Hazard 

Classification is responsible for the continuous updating of the N -Class database.  The 

database contains substances that have been discussed by the EC -Commission on the 

Classification and Labelling for environmental effects.  Substance specific data, gathered 

from various documents that have been discussed at Commission working group 

meetings on environmental effects (mainly covering ecotoxicity), may be found in the N -

Class database.  

OECD Integrated HPV database  (http://webnet.oecd.org/hpv/ui/Default.aspx )  

This database tracks all High Production Volume (HPV) chemicals through the process of 

investigation in the OECD programme on the Investigation of Existing Chemical s. Once 

agreed in the OECD, it shows the results of assessments as well as the actual reports 

and background information behind them.The database contains the list of HPV 

chemicals together with any annotations on each chemical provided to the Secretariat by 

Member countries, there are links to relevant documents.  

When making the first evaluation of an existing chemical, a minimum set of data is 

necessary to determine its potential hazards. To ensure that such data are available, 

OECD developed the SIDS (S creening Information Data Set). The SIDS outlines the 

minimum data elements essential for determining whether or not a chemical requires 

further investigation  

The database has a comprehensive search facility allowing searches to be made in a 

number of cate gories: e.g., chemical name, CAS number, sponsoring country, stage of 

investigation.  

Members of the general public have ñread onlyñ access to the database and so can follow 

the progress of a chemical both through and after its assessment. They can also ob tain 

completed assessments on individual chemicals once these have been agreed in the 

OECD. 

 

http://www.heraproject.com/
http://toxnet.nlm.nih.gov/
http://www.kemi.se/en/Content/Databases/
http://webnet.oecd.org/hpv/ui/Default.aspx
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OHMTADS  (http://www.nisc.com/cis/details/ohm - tads.htm )  

The Oil and Hazardous Materials/Technical Assistance Data System  includes 1,402 

MSDS- like fact sheets prepared by the US Environmental Protection Agency in the 1970s 

and 1980s. Each fact sheet deals with one chemical substance. The database is no 

longer updated, and some material in the database h as been rendered incorrect over 

time by changes in regulatory requirements. However, the database still contains a 

wealth of still -useful data and references. Consequently, each record is presented with a 

warning about the age of the database and the need to verify critical information 

through more current sources. Users can retrieve records by CAS Registry Number (the 

preferred method), chemical name, and/or subject terms/phrases.  

Riskline  (http://apps.kemi.se/r iskline  / )  

Riskline contains peer reviewed information on both environment and health. The 

database is produced by the Swedish Chemicals Inspectorate, Sweden. Each reference in 

Riskline is furnished with a critical evaluation. It represents the unanimous opinion of a  

group of toxicological experts in the value of the research that is presented in the 

document. The evaluation might vary depending on the organization that reviewed the 

literature. All documents center around one chemical element of family of elements. 

Abstracts from the original documents are added to the unit record. All items are 

indexed and the chemical substances identified by CAS numbers.  

Japanese Ministry of the Environment  (http://www.env.go.jp/en/che mi/ )  

The Ministry has conducted numerous aquatic toxicity tests in accordance with OECD 

TGs and GLP for many chemicals. The results from these tests are available on the 

indicated website.  

 

Literature sources  

Environmental Risk Limits in the Netherlands, reports 601640001 Part I, II and III 

(1999)  

This report, produced by the National Institute of Public Health and the Environment 

(RIVM), documents risk limits, i.e. Maximum Permissible Concentrations (MPCs) and 

Negligible Concentrations (NCs) for approxima tely 200 substances in water, soil, 

sediment and air from the last decade in the framework of the project, óSetting 

Integrated Environmental Quality Standardsô. The objective was to present the 

procedures to derive the environmental risk limits to interest ed parties involved in 

environmental policy or environmental risk assessment of chemical substances. These 

risk limits are the none - regulatory standards used in the Dutch environmental policy. 

The reports include aquatic toxicity data on a number of chemic als. The quality of data 

has been assessed and ranked.  

Canadian Environmental Quality Guidelines (1999) issued by Canadian Council of 

Ministers of the Environment.  

Canadian Water Quality Guidelines for the Protection of Aquatic Life help to protect all 

pl ants and animals that live in lakes, rivers, and oceans by establishing acceptable levels 

for substances or conditions that affect water quality such as toxic chemicals, 

http://www.nisc.com/cis/details/ohm-tads.htm
http://apps.kemi.se/riskline
http://www.env.go.jp/en/chemi/
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temperature and acidity. The guidelines are based on toxicity data on the most sensiti ve 

species of plants and animals found in Canadian waters and act as science -based 

benchmarks for the protection of 100% of the aquatic life species in Canada, 100% of 

the time.  The guidelines are available on CD -ROM and can be purchased from Canadian 

Coun cil of Ministers of the Environment ( http:/www.ccme.org ).  

US-EPA Water Quality Criteria for Aquatic life  

The Aquatic life criteria provide protection for plants and animals that are found in 

surface waters. The US - EPA develops these criteria as numeric limits on the amounts of 

chemicals that can be present in river, lake, or stream water without harm to aquat ic 

life. Aquatic life criteria are designed to provide protection for both freshwater and 

saltwater aquatic organisms from the effects of acute (short term) and chronic (long 

term) exposure to potentially harmful chemicals. Aquatic life criteria are based on 

toxicity information and are developed to protect aquatic organisms from death, slower 

growth, reduced reproduction, and the accumulation of harmful levels of toxic chemicals 

in their tissues that may adversely affect consumers of such organisms. Develo ped 

criteria can be found at http://epa.gov/waterscience/criteria/aqlife.html . 
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Appendix R. 7.8 ð3  Methodology for body burden approaches in 
aquatic effects assessment  

 

The tests described in the TGD divide data collection into discrete compartments which 

can be classified as acute and chronic toxicity and bioaccumulation. In practice the data 

compilations are often obtained from different sources using different species or strains 

and form different media. The classical approach to risk assessment then compiles these 

data to arrive at an overall interpretation. In certain cases, there may be benefits in 

measuring, for example, bioconcentration and toxicity on the same spe cies in the same 

experiment and in many cases standard tests can be ameliorated by addition of 

analytical measurement of the internal metric.  

The major drawback of relating ecotoxicological effects to external concentrations only is 

in the cases where che micals do not show (acute) toxic effects at aqueous 

concentrations below their aqueous solubility, while chronic effects; food -web cascading 

effects, or aggregate and mixture effects in combination with other non -chemical and 

chemical stressors may occur. Moreover, measuring external concentrations for low 

solubility substances is often extremely difficult. For this reason it may be preferable to 

use an alternative metric for measuring effects: internal body burden. The body burden 

at which mortality occurs  is known as the Lethal Body Burden (LBB) and for sub - lethal 

endpoints Critical Body Burden (CBB).  

This concept of critical body burdens (CBBs) is reasonably well -established, particularly 

for acute effects ( (McCarty and Mackay 1993) ; (McCarty 1986) ) of chemicals that act via 

a narcosis mod e of action.  A number of reviews have been made on this concept, 

(Barron e  et al. , 1997; Barron et al. , 2002) , (Sijm and Hermens 2000)  and  Thompson 

and Stewart (2003). (McCarty 1991)  recommen ded merging acute, chronic and 

bioaccumulation tests into one to greatly increase the information that could be obtained 

from a single test. This approach, although having a number of practical difficulties, 

could provide a more robust method for collating  lethal concentration, BCF and chronic 

effects while adhering to the principle of validated guideline studies rather than 

performing three standard tests under subtly different conditions and trying to combine 

the results of the studies.  

McCarty and Mackay  (1993) were amongst the first to propose that the internal 

concentration of a chemical that is related to a biological effect is a more accurate and 

technically correct basis for comparing and ranking toxicity amongst chemicals and this 

was supported in l ater publications (Gobas et al . ,  2001)  and Mackay, 2001).  
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The following Figure R.7.8 ð7 gives  the range of body burdens originally tabulated in 

McCarty and Mackay (1993).  

 

Figure R. 7.8 ð7  Calculated body burdens (in mmol . lï1) assoc iated with 

different acute and chronic toxicity endpoints for fish exposed to eight 

categories of organic chemicals.  

 

Similar ranges of L/CBB have also been published (Thompson and Stewart 2003)  and 

shown to be relatively consistent with the Figure:  

MoA I (acute = 1 to 10 mmol .kg -1, chronic = 0.1 to 1 mmol .kg -1) and  

MoA II (acute = 0.5 to 2 mmol .kg -1, chronic = 0.05 to 0.1 mmol .kg -1).  

Other MoAs tend to be lower but typically more variable (depending on species and 

whether LBB or CBB is considered (see  Figure R.7.8 ð7) ) .  

 

Advantages and disadvantages of the body burden approach  

A LBB or CBB can either be measured directly during a study in which biological effects 

and chemical body burdens are measured in the same test organisms, or estimated 

indirectly. Indirect estimat es can be on the basis of measured bioconcentration and 

critical external concentrations from different studies, so that LBB = LC50 x BCF and CBB 

= NOEC x BCF. Alternatively, indirect estimates can be made on the basis of data 

predicted by QSARs although t he domain of applicability of the QSAR should be clearly 
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demonstrated. This approach has been demonstrated for non -polar (Type I) narcotic 

substances (baseline toxicity) and polar (Type II) narcotic substances (McCarty 1986, 

McCarty et al . ,  1992, 1993).  

The advantages of using the body burden are:  

Knowledge of the CBB should reduce uncertainty in risk assessment as CBB can be used 

as a tool to help classify the known modes of action of chemicals.  

Toxic effects should be additive within a MoA class becaus e the CBB is independent of 

chemical structure, so mixture toxicity can be estimated more readily. Moreover, there is 

evidence that all chemicals have narcotic M oA below the level at which their toxic action 

is exerted (Dyer et al ., 2000).  

QSARs based on K ow can be used to estimate CBBs for MoA I and II (McCarty 1986). 

Therefore, CBB can be used as a basis for building category approaches for classes of 

chemicals.  

Data compilations are becoming available that allow theoretical aspects of the body 

burden app roach to be explored and tested empirically, particularly for acute lethal 

effects caused by chemicals with MoA I and II.  

Potentially, body burdens are a technically easier metric to measure than external 

concentrations for very poorly soluble or highly ad sorbing and bioaccumulable 

substances.  

Naturally, the CBB approach currently also has shortcomings however, the following 

shortcomings are common to both CBB and classical (external concentration) 

approaches:  

1.  a value for LBB cannot automatically be used t o predict a CBB as the M oA 

may change from narcotic to non -narcotic for certain chemicals over the long 

term  

2.  The critical body burden of a chemical may differ between species, however 

the use of l ipid normalisation may decrease. According to Sijm & Hermen s 

(2000), it can be argued that, on a wet weight basis, fatter individuals may 

accumulate higher body burdens of toxicants before being affected. Lipid 

normalisation should, in this case, diminish intraspecies variation but 

according to the literature only  reduces variation by 50%.  

3.  Other factors may influence CBB such as the sex, life -stage etc.  

4.  The CBB is usually measured in the whole body of a test organism, although 

effects may be expected to occur in specific target organs due to high 

concentrations cau sing severe damage in particular tissues (e.g., gill). 

However, this depends on the rate of movement of the chemical in the body.  

There are also technical problems associated with precise measurement of CBB:  
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Body burden data in organisms that die early in a test may be lower than those in 

organisms that survive to the end of a test. However, there is a similar issue for classical 

tests where LC 10  occurs at an earlier stage than LC 50  due to inter - individual variability.  

Tests on body burden will also includ e the gut content and, in the case of invertebrates, 

cuticular adsorption of substance which cannot easily be subtracted to determine true 

body burden. However, the same applies to standard BCF and BAF tests and while these 

issues can interfere with the ap proaches used for CBB determination, they can generally 

be avoided with careful aforethought.  

For classically tested invertebrates (e.g. Lumbriculus  or Daphnia ) it may be difficult to 

provide sufficient biomass to achieve quality analytical results. Biomas s is an important 

consideration to take into account prior to conducting the experiment particularly when 

bioaccumulation is low.  

Use of total radioactivity to measure body burden, without measuring parent compound 

specifically, does not take into account biotransformation and potential incorporation of 

the metabolites into the biomass. This can lead to gross overestimations of the body 

burden.  

No normalised studies exist today which take body burdens into account. However, 

experienced ecotoxicologists shou ld be capable of modifying existing tests to include 

both bioaccumulation and toxicity in the same design. While any single study would use 

more animals than a study not including body burden, collectively there are possibilities 

for reducing the total num ber of animals used.  

Some data indicate that the body burden technique may not be suitable for substances 

with a low log K ow  (<1). More evidence for this is needed, however, it should be 

recognised that most applications for the CBB approach really become useful at higher 

values of log K ow .  

 

Use of body burden data in risk assessment  

There are many areas where the generation of body burden data can provide results 

which can be used in risk assessment: in helping to clarify or form chemical groups and 

to identify MoA; increasing confidence in data; potential simultaneous provision of BC F 

and toxicity reducing animal use, for example. Especially, when testing difficult 

substances it may not even be possible to use standard testing techniques based on 

aquatic toxicity. In such cases L/CBBs, used in conjunction with QSARs and/or read -

across  from less difficult substances and quality physico -chemical data, may provide a 

more reliable data set than standard techniques. The use of such an approach should be 

reviewed on a case -by -case basis also taking into account the level of technical input 

required to achieve a suitable result.   

 

Conclusion on body burden techniques  

The document provides an overview of the current state of the science for body burden 

methodology, advantages and disadvantages. There is good experimental evidence to 

support th e hypothesis that Critical Body Burden (CBB), at least for acute lethal toxicity 
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is relatively constant for substances with narcotic mode of action. The CBB approach has 

been recommended for use in risk assessment (Gobas et al . (2001) and Mackay (2001)) 

fo r single substances and could help in category approaches. It could also be used to 

help assess risk of multiple constituent compounds.  

If there is information on the critical body burden of a substance in an (aquatic) 

organism this information could help  to identify whether or not the chemical is a baseline 

narcotic chemical or has a more specific mode of action and thus would provide an 

indication of its aquatic toxicity.  
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Appendix R. 7.8 ð4  Assessment of available information on 
endocrine and other related effects  

 

This chapter is appended to the main guidance document on aquatic toxicity testing. It 

provides guidance for the evaluation of information relating to (potential) endocrine 

acti vity of a substance or long - term adverse effects on development and/or reproduction 

in aquatic organisms. 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 and none of the screening and testing 

methods discussed has been fully validated or approved as OECD Test Guideline (Status 

January 2007). Relevant information on the assessment of (potential) endocrine activity 

in aquatic organisms may also be derived from in vitro  studies, mammalian screening 

assays for endocrine activity and other human health endpoints from repeated -dose 

toxicity, carcinogenicity and reproductive toxicity studies.  

 

Endocrine disrupti on  guidance  

Definition  

According to a widely accepted consensus reached at an international workshop in 

Weybridge, UK, in 1996 (which was later also adopted by OECD expert groups) ñan 

endocrine disruptor is an exogenous agent that causes adverse health eff ects in an intact 

organism, or its progeny, consequent to changes in endocrine function.ò 

ñEndocrine disruptionò is not a toxicological endpoint per se  but a functional change of 

the endocrine system which may involve a variety of molecular mechanisms and which 

may result in adverse health effects in an organism or its progeny. This guidance 

document distinguishes between the identification of an endocrine mode of action and 

the characterisation of sub - lethal chronic and adverse effects on development and 

reproduction, which may also arise from other mechanisms of toxicity; the causal link 

between an endocrine mode of action and an adverse effect should be established to 

meet the Weybridge/OECD definition of an endocrine disruptor.  

Objective of the guidance  

Endocrine disruption is the occurrence of adverse effects on development or reproduction 

of aquatic organisms due to a substanceôs endocrine activity. Such adverse effects, 

particularly involving reproduction and development, are of high relevance for the 

assessment of the potential hazards a substance may pose to the aquatic environment.  

The guidance in this chapter is supposed to cover the following cases of available 

information beyond the standard information requirements:  

¶ information indicating potent ial endocrine activity in aquatic organisms (from 

human health endpoints, molecular structure, or non -standard in vitro  assays)  

¶ information on an endocrine mode of action in aquatic organisms  
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¶ information on adverse effects on reproduction or development of  aquatic 

organisms  

Available information on adverse effects on development or reproduction should be 

considered for use in classification, the chemical safety assessment, and the PBT 

assessment in regards to the toxicity properties of a substance.  

Furtherm ore, 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 56 f), 

which specifies that substances -  such as those having endocrine disrupting properties 

(é) ï 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 

au thorisation procedure. The inclusion will be decided on a case -by -case basis following 

the preparation of an Annex XV dossier by the Competent Authorities.  

 

Information requirements  

As indicated above, for registration of a chemical, there is no requiremen t set out in 

REACH Annexes VII to X to provide information on the endocrine activity of a substance 

or on a substanceôs reproductive or specific developmental toxicity in aquatic organisms. 

However, according to Article 12, the information specified in Ann exes VII -X is to be 

seen as a minimum requirement. The technical dossier shall include all physico -chemical, 

toxicological and ecotoxicological information that is relevant and available to the 

registrant. This general requirement is confirmed with regard to the chemical safety 

report and the safety data sheets in REACH Annexes I, II, and VI.  

If, in the course of evaluation of available information, it is indicated that a substance 

displays an endocrine mode of action in aquatic organisms, this may constitu te a concern 

that requires further investigation regarding potential adverse effects on development or 

reproduction. Such investigations may be requested on a case -by -case basis by a 

Member State, when performing the substance evaluation of a registration dossier 

(Article 45). This provision includes the request of specialised studies not covered by the 

REACH Annexes VII -X, such as the endocrine -specific studies described in this Appendix.  

 

Information and its sources  

Non - testing data  

Non - testing data incl ude information derived from SARs, QSARs, read -across and 

chemical categories. The general principles how to generate information by these 

methods are explained in the main part of this guidance document. Models are under 

development under the umbrella of OECD and ECB programmes for specific endocrine -

related mechanisms, in particular for estrogen and androgen receptor binding (see 

Netzeva et al. , 2006; Saliner et al. , 2006; for a recent overview of models see Devillers 

et al. , 2006; for structural requirem ents specific for ER binding see Fang et al. , 2001; for 

structural requirements specific for AR binding see Fang et al. , 2003; Tamura et al. , 

2006).  
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Due to availability and quality of experimental data, more SAR and QSAR models are 

available for mechanism - related endpoints than for endocrine activity in intact organisms 

and for long - term adverse effects. However, the development of models that can predict 

in vivo  effects, in view of their saving potential, may become more important in the 

future. Among the  models (SARs and QSARs) that predict mechanism -related endpoints, 

more models were developed for estrogenic activity compared to androgenic activity.  

Along with the classical SAR and QSAR models, a number of 3 -dimensional QSARs (3D 

QSARs, derived from Co mparative Molecular Field Analysis, CoMFA) and docking studies 

were published in the literature. There is a good scientific basis for the development of 

the latter models since most of the endocrine disrupting effects are provoked by binding 

of chemicals t o specific receptors (i.e. interactions, suitable for molecular modelling). 

However, there are still technical constraints in the transferability of such models for 

quantitative application unless the result of them is presented in different form (e.g. 

tra nslated into structural alerts).  

There is a large range of computational models that have been successfully applied to 

model endpoints, related to endocrine disruption. These range from structural features 

and structural alerts 10  (e.g. the  presence of steroid skeleton, diethylstylbestrol skeleton 

or phenolic ring increase the probability of a chemical to be a binder to the estrogen 

receptor), to pharmacophore queries, to different discriminant models for assignment to 

an activity class (e.g . derived from linear discriminant analysis, k -Nearest neighbour 

modelling, decision tree analysis, biophore - type analysis, common reactivity pattern 

analysis etc.) to various quantitative models for prediction of potency, derived from local 

(e.g. congener ic) or global (diverse) data sets. The descriptors in the models also vary 

from structural fragments, through various hydrophobic, steric and electrostatic 

descriptors, to steric and electrostatic fields in CoMFA analysis and energies in docking 

studies. T he choice of descriptors and modelling technique is largely dependent on the 

purpose and data series and no single recommendation can be given but rather critical 

and realistic evaluation of the models and underlying data is required depending on the 

probl em to be solved.  

Testing data  

Throughout this Appendix, laboratory (experimental) methods are further divided into 

screening assays  and (confirmatory) tests. In this sense, screening assays  are lower tier 

in vitro  or in vivo  investigations which allow the identification of a potential endocrine 

mode of action of a substance, while definitive or confirmatory tests are higher tier in 

vivo  methods to confirm the screening results and to characterise any adverse effects 

that may result from such a mode of actio n. Note should be taken that the term 

screening assay , in this context, does not relate to a blind screening of large numbers of 

chemicals. All of the methods described below are endocrine -specific studies that will 

only be relevant for a limited number of  substances.  

                                           

10  A discrimination between structural feature and structural alert could be done. For example, a 
tert -butyl moiety and phenol group are structural features associated with high potential for 
estrogen binding. However, the combination is viewed as a structu ral alert for estrogenicity only if 
the two functional groups are in p -position to each other, while, for example, o -position is not 
linked to a receptor -mediated gene activation.  
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In vitro  screening data  

At present, validated in vitro  assays and internationally accepted Test Guidelines for 

regulatory purposes are not yet available. However, molecular mechanisms of the 

endocrine system, especially of the sexual hormone s ystem of vertebrates, are well 

characterised and a large number of in vitro  assays are used in scientific research. 

Although the basic principles have been applied to biological material from a variety of 

species, including aquatic vertebrates, assays base d on mammalian systems are usually 

in the most advanced stage of development as expressed by their validation status. 

Given the similarity of endocrine systems across vertebrate taxa, these assays may also 

provide valuable information on the assessment of potential endocrine activity of 

chemicals in aquatic organisms, in particular fish.  

The following in vitro  assays for the detection of possible endocrine activity of 

substances were selected for further development with the aim of validation for 

regulator y use. They are at different stages of development, validation and regulatory 

acceptance; their status in 2006 is indicated below.  

Estrogen and Androgen Receptor Binding Assays  

Principle:  Binding of a hormone to its receptor in the cytosol is an early eve nt in the 

pathway of hormonal regulation. Assays that study the capacity of xenobiotic substances 

to compete with natural hormones from their binding sites have been developed with 

estrogen and androgen receptors from several species in different cellular systems. This 

type of assay cannot predict whether the binding of a substance to a hormone receptor 

will result in its activation (agonistic activity) or inhibition (antagonistic activity).  

Status:  Prevalidation of two receptor binding assays within the integrated project 

ReProTect funded by the 6th Framework Programme of the European Commission is now 

continuing under the umbrella of the OECD into validation led by the US -EPA and in 

collaboration wi th Japan. The US -EPA has completed validation of an assay based on the 

androgen receptor from rat prostate cytosol and conducted studies on the nature of 

binding interaction for 50 structurally diverse chemicals with the estrogen receptor from 

rat uterine cytosol (Laws et al. , 2006).  

Transcriptional Activation (Reporter Gene) Assays  

Principle:  The active ligand - receptor complex translocates into the cell nucleus, where it 

aligns to specific DNA sequences and induces gene transcription. Incorporation of 

recombinant hormone - responsive gene elements and their promoters together with 

elements encod ing easily detectable proteins into suitable host cells allows the detection 

of hormone receptor activation by visualising the response at the gene transcription 

level. As these assays can only show receptor activation, while antagonistic receptor 

interact ions remain undetected, a positive test result does not always mean that 

exposure to the substance would result in an agonistic effect in vivo . The relevance of 

these genetically engineered systems to in vivo  dose response of endogenous receptor 

and target  genes has been evaluated in the Japanese Report in peer review at the OECD 

(see below).  

Status:  Validation of the Stably Transfected Transcriptional Activation (TA) Assay to 

Detect Estrogenic Activity was performed in Japan for ER agonists and is at the s tage of 

peer - review within the OECD Test Guidelines programme. Prevalidation of four 
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transcriptional activation assays for ER and AR (anti)agonists detection has been carried 

out within the integrated project ReProTect funded by the 6th Framework Programme  of 

the European Commission and these are now progressing to validation.  

Vitellogenin Assays  

Principle:  Activation of the estrogen receptor in the liver of fish induces the biosynthesis 

of the egg yolk protein vitellogenin (VTG). Based on this principle, a ssays have been 

developed using primary cultured hepatocytes (e.g. from medaka or rainbow trout) to 

assess the influence of substances on VTG production via estrogenic or anti -estrogenic 

activity.  

Status:  This assay has been studied in several common fish species, with most data 

available for mature male rainbow trout and carp. The sensitivity of the cell cultures and 

the methods of detection of VTG protein by ELISA are being validated while those 

measuring VTG mRNA, using RT -PCR, still need to be validated .  

Steroidogenesis Assays  

Principle:  Certain cell cultures express the enzymatic systems to metabolise cholesterol 

via native biosynthetic pathways into the final active steroid hormones such as 

androgens and estrogens in sufficient quantities for analytic al determination of the rate 

of steroid synthesis. This provides a basis to develop an in vitro  assay for stimulators 

and inhibitors of steroidogenic pathways relevant to vertebrates (see OECD Draft 

Detailed Review Paper on Steroidogenesis, May 2002). A pa rticular focus of 

investigations is placed on the enzyme aromatase, which converts androgens into 

estrogens (see OECD Draft Detailed Review Paper on Aromatase, February 2002).  

Status:  Pre- validation work within the OECD framework is in progress for an ass ay based 

on the H295 human adrenocortical carcinoma cell line that has been shown to express all 

of the key enzymes necessary for steroidogenesis. The US -EPA is conducting 

prevalidation studies on human recombinant aromatase.  

The latest information on the status of in vitro  methods that are under development can 

be obtained from the ECVAM websit (current address: http://ecvam.jrc.it ).   

In vivo screening and testing data  

Principle: Intact organisms are exposed through the water to the chemical in a range of 

sub - lethal concentrations for a period of a few weeks at minimum. Males and females 

are tested and a number of endpoints are measured to either trigger further 

investigation or conclude on the absence of concern. Biomark er endpoints will play an 

important role in screening whereas reproductive and developmental landmarks will be 

assessed in long - term toxicity testing.  

Status:  At present, there are no validated in vivo  screening assays for the identification 

of substances with potential endocrine activity in aquatic organisms or test methods for 

the investigation whether a substance with endocrine activity has adverse impact in 

aquatic organisms. However, a number of methods are used in scientific research (see 

monographs N o. 21, 55, and 57 in the OECD Series on Testing and Assessment). The 

performance of such methods is not included in the minimum requirement by REACH but 

for some substances relevant information may be available, e.g. from the scientific 

http://ecvam.jrc.it/
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literature. For the se cases, the compilation of available methods is given below as an 

orientation about the current state of development in the field of endocrine screening 

and testing and as references for the evaluation of older studies. The following methods 

were selecte d for further development with the aim of validation for regulatory use for 

the detection of endocrine activity or the characterisation of chronic effects on the 

development and reproduction of aquatic organisms. They are at different stages of 

development , validation and regulatory acceptance; their status in 2006 is indicated 

below.  

 

Vertebrates  

In relation to the sexual hormone system of fish, a range of methods is under 

development and validation, covering different levels of biological complexity.  

¶ Scr eening Assays  

-  21 -Day Fish Screening Assay, draft TG proposal (OECD, 2004)  

This assay is proposed for the detection of estrogenic, androgenic or aromatase 

inhibiting substances in adult organisms which have reached sexual maturity. It can be 

run with severa l common fish species: zebrafish, fathead minnow, medaka and possibly 

the three spined -stickleback. The assay lasts over a period of 21 days. Core endpoints 

are VTG levels in the serum or liver (medaka), which indicate disturbances of the 

estrogenic balanc e, and secondary sex characteristics in sexually dimorphic species (not 

in zebrafish), which are liable to disturbances of the androgenic balance. The OECD 

validation studies are completed and the peer - review will take place early 2007 (see 

monographs No. 47, 60, and 61 in the OECD Series on Testing and Assessment).  

¶ Confirmatory  Tests  

-  Fish Sexual Development Test, draft TG proposal (OECD, 2006)  

This method has been proposed as an extension of the existing OECD Test Guideline 210 

(1992) Fish, Early -Life Stag e (FELS) Toxicity Test. The enhancements focus on sexual 

development, i.e. sex ratio as determined via histological examination of the gonads, 

and on VTG production. The test aims at investigating the impact of substances acting as 

estrogens, androgens or aromatase inhibitors in organisms at a very sensitive stage of 

their life to endocrine activity. It can be run with several common test species: zebrafish, 

fathead minnow, medaka and possibly the three -spined stickleback. The test starts with 

fertilised eg gs and lasts until sexual differentiation is completed (e.g. 60 to 90 days post 

hatch, depending on the fish species). After test development work in Denmark, the 

initial OECD validation study for fathead minnow and zebrafish has recently been 

initiated.  

-  Fathead Minnow Reproduction Test, draft TG proposal (US -EPA, 2001):  

A draft proposal for a fathead minnow reproduction test, including vitellogenin, 

secondary sex characteristics, gonad histopathology, fecundity and fertility assessments, 

is being validate d in the United States. The test duration is 42 days, with 21 days of pre -

exposure where fecundity is recorded daily, and 21 days of chemical exposure. The US -
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EPA validation programme is in progress and guidance documents should be developed 

for the interp retation of gonad histopathology.  

-  Fish Full Life Cycle / 2 -Generation Test  

These tests allow an assessment of chronic effects on developmental and reproductive 

endpoints (see OECD Draft Detailed Review Paper on Fish Two -Generation Toxicity Test 

and Proposa l for a Fish Two -Generation Test Guideline, March 2003). The most complete 

test design, which allows assessment of trans -generational transfer of effects, begins 

with exposure of adult, reproducing fish (F0 generation) and continues until  in - life 

biologic al effects of the F2 generation can be determined. This time point as well as the 

total test duration may vary considerably depending upon the species used.  

Measurements include developmental and reproductive endpoints (hatching, sex ratio, 

survival, grow th, fecundity, fertility and behaviour) as well as biochemical, histological 

and morphological markers that are indicative of specific mechanism of endocrine 

disruption. The validation is under preparation. Results from such tests have already 

been used in  risk assessments of specific substances of concern within the EU priority 

existing substances programme and in the authorisation of pesticides.  

-  21 -Day Amphibian Metamorphosis Assay, draft TG proposal (OECD, 

2005)  

This assay was developed for the detection  of chemicals affecting the thyroid hormone 

system in amphibian species (see monograph No. 46 in the OECD Series on Testing and 

Assessment). The metamorphosis of amphibians, and in particular Xenopus laevis,  the 

test species in this assay, is a well - studie d phenomenon under the dependence of 

thyroid hormone signalling. Development stage, whole body length, hind - limb length and 

thyroid histology are the endpoints measured during the assay. The assay lasts for 21 

days; hind - limb length is measured after 7 day s and other endpoints are measured at 

termination of the assay. The test allows the characterisation of adverse effects on 

amphibian metamorphosis and growth as well as the identification of a thyroid disruptive 

mode of action, which may also be of relevan ce for other vertebrate species. Validation 

of this test method is ongoing.  

 

Invertebrates  

The endocrine systems of aquatic invertebrates differ considerably from those of 

vertebrates and the knowledge in this field is less advanced. Consequently, consideration 

of specific endocrine - related endpoints in long - term invertebrate testing is only at the 

beginning (see also monograph No. 55 in the OECD Series on Testing and Assessment) 

of its development and its status and implication should be checked ca refully:  

¶ Confirmatory Tests  

-  Enhanced  Test Guideline 211, Daphnia m agna  Reproduction Test, (OECD, 

2006)  

Principle: This method is an enhancement of TG 211 which is intended to detect 

chemicals interacting with the hormone system of aquatic arthropod species , i.e. 

chemicals acting like the juvenile hormone or like ecdysteroids. In addition to the 
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traditional endpoints measured in the existing Daphnia  reproduction test, the new 

endpoints are offspring sex ratio and molt inhibition. This enhanced version has th e 

same exposure duration as the existing TG 211, but additional technical efforts and time 

are required for the microscopic evaluation of the endpoints.  

Status:  The validation study is on -going in the OECD TG programme with Japan as lead 

country.  

Other Te st Guideline projects are currently in progress for marine or estuarine species, 

where development and reproductive endpoints are assessed. These assays are not 

intended to specifically identify endocrine modes of action:   

-  Copepod  Development and Reproduc tion Test, draft TG proposal (OECD, 

2005)  

This test examines the development and reproduction of marine harpacticoid and 

calanoid copepod species. Eggs or newly hatched larvae (< 24 h) are exposed for 20 -26 

days. Endpoints are larval mortality, larval deve lopment rate and reproductive success. 

The validation study is in progress in the OECD TG programme with Sweden as lead 

country.  

-  Mysid 2 -Generation Test, draft TG proposal  

This test evaluates reproductive fitness in two consecutive generations of mysids 

(preferably Americamysis bahia ), starting with newly - released (<24 h) individuals of the 

F0 generations and continuing until the first two broods (F2 generation) of the F1 

generation. The overall test duration is normally 60 days or longer. Observational 

endpoints include growth, time to maturity, time to first brood release, interbrood 

duration, number and sex ratio of offspring. The pre -validation is ongoing in the United 

States under OECD auspices.  

 

Evaluation of information  

This section attempts to assis t the user (e.g. registrant) in judging and ranking the 

adequacy (i.e. reliability and relevance) of information related to (potential) endocrine  

activity of a substance or its reproductive and developmental toxicity towards aquatic 

organisms. Since infor mation of this kind is not part of the REACH information 

requirements, the following considerations are supposed to apply to those cases where 

this information is already available, e.g. from the scientific literature, or where it is 

specifically requested  by a CA, e.g. in the course of substance evaluation. This is a 

relatively new area of testing and assessment where information needs to be evaluated 

carefully on a case -by -case basis.  

Non - testing data  

The evaluation of QSAR results consists of 1) evaluation of the validity of the model and 

2) evaluation of the reliability of the individual model prediction. Guiding principles are 

explained in the general introduction to the TGD as well as in the main te xt on aquatic 

toxicity. Guidance on the application of grouping approaches (read -across and chemical 

categories) is given in the general introduction.  
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A special attention deserves the way, in which the activity class is assigned for 

development of the mod el, if it is intended to discriminate between active and inactive 

chemicals. The cut off, if such utilized to obtain binary classification from continuous 

data, should be clearly described when arguing the validity of the model prediction. 

Generally, the c lassification models tend to demonstrate higher accuracy than those 

predicting continuous values but the borderline predictions will need additional 

consideration. Nevertheless, both types of models should be evaluated according to the 

OECD principles and commonly encountered pitfalls (e.g. over - fitted models), described 

in the cross -cutting guidance on (Q)SAR, should be avoided. The global models, derived 

on diverse data sets, have generally larger domains of applicability but local models can 

be preferred  if available for a specific chemical of interest. An understanding of structural 

features that form structural alerts is highly desirable and mechanistic interpretation of 

models and descriptor combinations should be looked for. Finally, the use of severa l 

models is expected to increase the confidence in the prediction but expert judgment 

might be required in case of contradicting results (e.g. the chemical is predicted active in 

classification model but with extremely low activity from a potency model, or  vice versa).  

 

Screening and testing data  

In vitro screening data  

Guiding principles to judge the adequacy of information obtained from in vitro  assays are 

explained in the general introduction to the TGD as well as in the main text on aquatic 

toxicity (it should be noted that for the assessment of potential endocrine activity, data 

from mammalian systems may also provide information of relevance to aquatic 

organisms).  

In vivo screening data  

Guiding principles of evaluating the reliability and relevance of in vivo  data are explained 

in general parts of this guidance document. In addition, many of the specific 

considerations for aquatic test systems  and organisms detailed in the main text on 

aquatic toxicity apply.  

The purpose of in vivo  studies for the investigation of endocrine activity of chemicals is 

to determine 1) whether the chemical is active on the endocrine system of aquatic 

organisms (e.g . vitellogenin induction as indicator of estrogenic activity), and 2) whether 

this mechanism induces adverse effects in long - term studies (e.g decrease in the 

number of offspring, effect on sex ratio in developing organisms).  

-  21 -Day Fish Screening Assay, draft TG proposal (OECD, 2004)  

For the results to be meaningful, the vitellogenin data in control males and females 

should be within the range reported in the literature and indicated in the draft test 

guideline. For test results to be considered positive,  significant responses should be 

observed at sub - lethal concentration (e.g. 0.5 or 0.1 times the LC 50 ; this value would 

need further discussion and agreement). Importantly, a homologous ELISA method 

(using standard VTG from the same species and homologous antibodies) should be used. 

Any loss of biological sample and any deviation from the protocol should be reported.  As 

experience with compounds that are negative for estrogenic modes of action and 
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experience with the rate of false positives for the VTG end point is limited, some caution 

with positive results is currently necessary.  

For the evaluation of androgenic substances, a fish species should be used, which 

possesses the necessary characteristics to determine an endpoint relevant for 

androgenic stimulat ion, for instance secondary sex characteristics or an androgen -

sensitive biochemical marker such as spiggin induction in the stickleback. In the case of 

suspected androgen activity fathead minnow, medaka, or stickleback are therefore the 

only recommended t est species in a fish screening assay. Zebrafish is not suitable for the 

evaluation of androgenic substances in this assay.  

No response on the endpoints measured in this assay indicates that the substance does 

not act as estrogen or androgen agonist or ar omatase inhibitor/estrogen antagonist in 

fish in vivo . However, such a test compound may still have endocrine activity mediated 

through other, non - investigated mechanisms. Together with partial and full - life cycle 

studies that include developmental and rep roductive parameters, these data can be used 

in a Weight  of  Evidence  assessment whether adverse effects may be occurring through 

the covered endocrine modes of action.  

In vivo testing data  

-  Fish Sexual Development Test, draft TG proposal (OECD, 2006)  

The cu rrent TG210 is suitable for the characterisation of a substanceôs adverse effects on 

fish survival, growth and development. The proposed extension, whether an enhanced or 

separate Test Guideline, focuses on a more detailed evaluation of sexual development,  

where the sex ratio and the production of vitellogenin are the main core endpoints. The 

discussion and attention for the evaluation of data should be focused on the statistical 

analysis and interpretation of the sex ratio endpoint. There may be concerns o n the 

interpretation of results, due to a natural high variability in the sex ratio (i.e. male to 

female ratio can naturally vary between 35 -65%) in control populations. Consequently, 

the value of ñxò in ECx currently poses question for a regression analys is (i.e. x=10 is not 

realistic, x=25 may be possible). Alternatively, if the LOEC/NOEC determination is the 

objective of the assay, a large number of replicate tanks (> 4) is necessary to level off 

the between - replicate variability and maintain sufficient power of the assay. Solutions to 

level -off the variability of the sex ratio exist, like the increase of the number of egg 

clutches (minimum of 5) used at the start of the test. When evaluating data from this 

test, attention should be paid to such test para meters and adherence to validity criteria 

specified in the test guideline.  

-  Fathead Minnow Reproduction Test, draft TG proposal (US -EPA, 2001):  

Care should be exercised in the evaluation of fecundity and gonad histopathological 

findings to differentiate tox ic response which may not always be indicative of specific 

reproductive toxicity. An analysis of the data in a Weight  of  Evidence  approach is 

foreseen and should be documented. The data should be transparently reported, 

especially for gonad histopathology,  so that a transparent judgement can be made of the 

nature and reliability of the responses observed and whether the results are sufficient to 

conclude on the cause of the effects on reproductive capacity. Guidance documents are 

in preparation in the US an d the OECD to assist pathologists in preparing the samples 

and evaluation the slides in a standardised fashion.  
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-  Fish Full Life Cycle / 2 -Generation Test  

These tests allow an assessment of apical developmental and reproductive endpoints. 

Effects observed in  these studies are of high relevance for the assessment of chronic 

toxicity to aquatic vertebrates. The inherent assumption is that effect levels derived from 

these endpoints are relevant to protect populations. However, the endpoints are not 

indicative or  specific to any particular endocrine mode of action.  

-  21 -Day Amphibian Metamorphosis Assay, draft TG proposal (OECD, 

2005)  

This test allows the detection of interaction of a substance with the thyroid system. This 

test may be used when there is some indica tion that the substance may disturb growth 

and development, essentially for confirming the mode of action (i.e. thyroid). As thyroid 

is heavily conserved in vertebrates, a negative response in the 21 -Day Amphibian 

Metamorphosis Assay indicates that the sub stance does not impact the thyroid system in 

any vertebrate taxa. A positive response may be used in conjunction with chronic tests 

to conclude on the hazard and the derivation of effect levels.  

-  Invertebrate life cycle tests, including developmental and r eproductive 

endpoints  

The life cycle of invertebrates is controlled by distinct and different endocrine systems 

than vertebrates. In some cases (e.g., mollusks), the hormones may be similar to the 

steroids found in vertebrates, while in other cases (e.g., aquatic arthropods) the 

hormones are specific to certain invertebrate groups, such as juvenile hormone or 

ecdysteroids.  

Test methods for invertebrates, such as life cycle or multi -generation studies, focus on 

non -specific population - relevant endpoints of reproduction and development, rather than 

identifying any specific endocrine mode of action for particular invertebrate groups 

(except for the proposed enhancement to the existing Daphnia  reproduction test).  

-  Enhanced OECD TG 211 on Daphnia magna  Reproduction Test, draft TG 

proposal, 2005;  

The evaluation of test results is not any different from the existing OECD TG 211. The 

evaluation of additional endpoints provides a mechanistic insight into the effects 

observed on development and reproduction.  Care should be exercised in the 

interpretation of changes in the sex ratio in the daphnids as this is not specific for an 

endocrine mode of action in these parthenogenic organisms where several test 

conditions (e.g. temperature, food abundance) can affect  the sex ratio of the offspring. 

The regulatory interpretation of changes in the sex ratio endpoint is still new and 

requires further discussion.  

Several new reproductive and developmental assays have been recently proposed for 

aquatic invertebrates and ar e listed in Section 3. These proposals are based on 

endpoints relevant for reproduction and development, and do not include additional 

markers to indicate any endocrine mode of action. None of these tests have advanced to 

the stage of regulatory guidelines , and none are currently required by Annexes VII to X 

in the REACH legislation.  
































































































































































































































































































