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2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH),
establishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council
Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council


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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Identification and Evaluation of existing information

Assessment of pelagic toxicity Sediment assessment

(PB)T Assessment of
Assessment potential for
Endocrine

disruptor (ED)
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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—2
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—2).
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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
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http://esis.jrc.ec.europa.eu/
http://www.heraproject.com/
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3 Bioavailability of metals: A metal is considered bioavailable when it is free for uptake by an
organism and when it result in a toxicity response (Newman and Jagoe, 1994; Campbell et al.,
1988). The main idea behind the concept of “bioavailability”, is that the toxic effect of a metal
does not only depend on the total (or dissolved) concentration of that metal in the surrounding
environment, but also on the complex interaction between physico-chemical factors, the free metal
ion considered and the biological ligand on which the metal binds and result in a toxic response of
the exposed organism. In other words, the same total metal concentration does not result in the
same degree of toxic effect on an organism under all environmental conditions.
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“ 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 ym. It should be noted,
however, that this definition may not necessarily refer to the metals in solution. In the range of
0.01-0.45 pm colloid inert particles that remain suspended may exist.
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OECD Principle Specific considerations for aquatic toxicity assessment
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Step 1 - 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 - Analysis of mode of action

Characterisation of the mode of action according to appropriate
schemes
Identification of structural alerts

Step 3 - Identification and evaluation of possible analogues

Collection of possible analogues
Identification of existing or new chemical categories
Evaluation of available information for these analogues

Step 4 - Evaluation of existing in vivo testing data

Evaluation of available standard information
Evaluation of available non-standard information

Step 4a - Evaluation of QSAR Step 4b - Evaluation of in vitro
results testing data

Are reliable QSAR predictions Are reliable in vitro results
available? available?

Can QSAR results provide Can in vitro results provide
additional information? additional information?

Step 5 - Weight-of-Evidence assessment

- Summary of reliable results and preliminary conclusion on the toxicity of the
substance - using all information from standard, non-standard and non-testing
methods - 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 assessment factors)

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

Step 6 - 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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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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http://echa.europa.eu/support/guidance-on-reach-and-clp-implementation
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Perform C+L based on
these data

Gather and evaluation of
all available information

EC/LCs, for 3 trophic
levels available?

EC,, invertebrates Long-term
and EC,, ECso (invertebrate instead of
algae/aquatic plants Toln;:tzlge?> or algea) < acute fish
available or NOEC /a 1 mg/I? test data

invertebrates? * available? *

Substance highly
insoluble or unlikely
to cross biological
membranes?

Calculation of fish
LCso with reliable
(Q)SAR possible or
estimation thatfish is
less sensitive than
invertebrates and/or
algae based on
(Q)SAR, chemical
categorisation or
read-across?

Derive acute toxicity
data for fish in a
stepwise approach:

1. if applicable, use

Acute Daphnia and algea alternative methods

data test will be
generated and can be
used for C&L **

2. conduction of limit
test (according to
OECD 203) at lowest
ECs, for invertebrates
and algae/aquatic
plants

* guidance for cases that long-term tests are available instead of
acute tests is given in the text only

3. if mortality occurs
at 2 conduction of
acute fish test (OECD
203)

** for substances with widely dispersive use and likely to be classified

# only for substances not used in preparations. Otherwise, SCLs have
to be considered

® 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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7 Please see Part B, Chapter 8 on Scope of Exposure Assessment for hazard class(es) relevant for
the environment.
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8 In this context “properties” refers to PBT and vPvB.

° 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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Scheme
START Perform exposur.e Is risk Y Standard testing _data on N
assessment and risk —P  identified? — long-term toxicity for | ——J
characterisation invertebrates and fish Other adequate long-term
available? toxicity information on
YT LN % both species available?
Standard testing data on Y %
short-term toxicity for 3 . N
Substance classified or
. 5 sToP N
trobhic levels? PBT or VPVB? —> l

i N T Information available that

one species is

Adequate testing data on Y ) substantially more
long-term toxicity? } Perform or refine hazard assessment { sensitive?

A A LY N
i N
Perform algae Perform Perform full Perform long-term test on
Other adequate Y and/or alternative fish test the more sensitive species
toxicity information? Daphnia test test
A
i N N Y Y T N v
Data on algae Fish likely to ) Perf long-t test
S Fish less erform long-term tests
_ Mitigating factors N ) and Daphnia | Y ) be less sensitive? on both species (first
indicating that aquatic availahle? sensitive? Daphnia, then fish*)
toxicitv is unlikelv? !

N
Y
Alternative method N Perform * Long-term fish testing not necessary, if

Waive tt_)xic_ity testing available? —P limit test PEC/PNEC <1 based on the Daphnia
(justify) long-term result and AF 50
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http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/tgd
http://ihcp.jrc.ec.europa.eu/our_activities/public-health/risk_assessment_of_Biocides/doc/tgd
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http://www.epa.gov/ecotox
http://ihcp.jrc.ec.europa.eu/our_labs/computational_toxicology/information-sources/qsar-document-area
http://ihcp.jrc.ec.europa.eu/our_labs/computational_toxicology/information-sources/qsar-document-area
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Parameter Sub-parameter Issue Recommendation

Test related parameters
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Parameter Sub-parameter Issue

Substance related parameters

Recommendation
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Parameter Sub-parameter Issue Recommendation
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Recommendation
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 exacerbated 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—3
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 substances. 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 considerations should be taken into
account as above (freshwater).
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 pg/! 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
when there is a great variation in effect between replicates of the same concentration
See Table R.7.8—3 for difficult substances
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 useful 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.
Highly lipophylic substances (log Kow >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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Proceed with

h :
ed by the aqua much caution

? E.g. complexing ¢
nisable substan

It will be important to
measure the concentration oncentration
of the dissolved species inally above

The answer to the
next question is
crucial

E.g. because substi

rations below 10
e limit of solub Test may not
be usable

Determine E(L)Csp or other
endpoint using the
measured data

btain and maintai
possible conce

that could ma
apolation to PN Use limit value

Calculate geometric mean
exposure based on the data
available. Take lowest

concentration as worst case
Now derive PNEC Use tables
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Difficult Potential problems with Advice on interpretation Possible refinements

property standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements
property standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements

property standard test procedures
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Possible refinements

Difficult Potential problems with Advice on interpretation
property standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements
property standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements
property standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements

property standard test procedures




Chapter R.7b: Endpoint specific guidance
84 Draft version 3.0 (public) - April 2015

Difficult Potential problems with Advice on interpretation Possible refinements

property standard test procedures
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Difficult
property

Potential problems with Advice on interpretation Possible refinements
standard test procedures
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Difficult
property

Potential problems with Advice on interpretation Possible refinements
standard test procedures
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Difficult Potential problems with Advice on interpretation Possible refinements
property standard test procedures
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Consider the
substance

ture, does tt
stance contain
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Risk assess principal
components by
summation* Deal with as

effectively single
component ata to use th
ocarbon B

Consider a case by
case basis. PNEC
cannot be based on
loading rate
This will require the
availability of property and
effect data for sub-sets of
the whole substance

Consider using
estimated values,
with caution
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Organism F/S Type of test Test guideline (Year) Exposure

Organism F/S Type of test Project Exposure Additional
nr
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Standard Publisher Address



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 eb Address



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



http://www.epa.gov/oppts/index.htm
http://www.sfs.fi/
http://www.sis.se/
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Taxonomic Species Exposure time / endpoint Guideline
group
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Taxonomic Fresh/ Species

group Salt

Exposure time / endpoint Guideline
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Taxonomic
group

Fresh/ Species Exposure time / endpoint Guideline
Salt
Gammarus lacustris
s Mysidopsis bahia US-EPA (EPA/600/4-87/028)
S Mysidopsis bahia ASTM (E-1191-90), US-EPA (1994) (40 CFR
Mysidopsis bigelowi
Mysidopsis almyra
F Daphnia magna US-EPA (1994) (40 CFR 797.1330), OECD (202),
NEN (6502)
F Daphnia magna ASTM (E-1193-87), FIFRA (§72-4 C), US-EPA (1994)
(40 CFR 797.1350)
F Ceriodaphnia dubia CAN (EPS 1/RM/21, 1992),
US-EPA (EPA/600/4-89/001)
F Wyemyia Smithii ASTM (E-1365-90), FIFRA (§142-1)
Brachyonus ASTM (E-1440-91)
S Photobacterium phosphoreum 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 Fresh/ Species Exposure time / endpoint Guideline

group Salt
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Taxonomic Fresh/ Species Exposure time / endpoint Guideline

group Salt
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Exposure time / endpoint Guideline

Taxonomic Fresh/ Species
group Salt
F Brachydanio rerio
Pimephals promelas
Cyprinus carpio
Oryzias latipes
Poecilia reticulata
Lepomis macrochirus
Salmo gairdneri
(Oncorhynchus mykiss)
F Brachydanio rerio
Oncorhynchus mykiss
Cyrinus carpio
Oryzias latipes
Carassius auratus
Lepomis macrochirus
Pimephales promelas
| Menidia peninsulae
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Taxonomic Fresh/ Species Exposure time / endpoint Guideline
group Salt
Gadus morhua
F Pimphales promelas Short-term / early life stage | CAN (EPS 1/RM/22, 1992, US-EPA (600/4-89/001)
test (Subchronic)
F Oncorhynchus mykiss Long-term / early life-stage ASTM (E-1241-92), FIFRA (§72-4 a), US-EPA (1994)
test (Subchronic) (40 CFR 797.1600), SS (SS 028193), NS (4763),
EEAEENEE SFS (5501), CAN (EPS 1/RM/28, 1992)
Salvelinus fontinalis
Esox lucius
Pimephales promelas
Catostomus commersoni
Ictalurus punctatus
Lepomis macrochirus
Morone saxatilis
| Opsanus beta
Cyprinodon variegatus
Menidia menidia
Fish (cont.) F Mogunda mogunda Long-term / early life stage OFR 52
test (Subchronic)
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Taxonomic Fresh/ Species Exposure time / endpoint Guideline

group Salt
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Taxonomic Fresh/ Species Exposure time / endpoint Guideline
group Salt




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

[
o
[}



http://www.ecetoc.org/
http://www.epa.gov/ecotox/
http://esis.jrc.ec.europa.eu/

Chapter R.7b: Endpoint specific guidance
106 Draft version 3.0 (public) - April 2015



http://www.heraproject.com/
http://toxnet.nlm.nih.gov/
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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 structural 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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11 1n accordance to section 4.1.2.4 of Annex I to the CLP Regulation, a “safety net” classification
(referred to as Chronic Category 4) for use when the data available do not allow classification
under the formal criteria for acute 1 or chronic 1 to 3 but there are nevertheless some grounds for
concern.
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1. Preliminary indication of potential endocrine activity in aquatic organisms
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R.7.8.7 Introduction to sediment organisms’ toxicity

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. In
general substances with a K, <500 - 1000 I/kg are not likely sorbed to sediment
(SETAC 1993). According to this, a log K. or log K,,, of 23 is used as a trigger value for
sediment effects assessment although other considerations might be important as well
(e.g. exposure-related).

R.7.8.7.1 Definition of toxicity to sediment organisms

Sediments may act as both a sink for chemicals through sorption of contaminants to
particulate matter, and a source of chemicals through resuspension. Sediments integrate
the effects of surface water contamination over time and space and may thus present a
hazard to aquatic communities (both pelagic and benthic) which is not directly
predictable from concentrations in the water column.

The sorption or binding behaviour of chemicals to sediment is determined by certain
properties. Especially substances with high log K, or log K, values adsorb to the
organic fraction of the sediment. In addition, substances that bind to components of the
sediment via chemical reactions or substances that ionically bind to inorganic as well as
organic fractions may accumulate in the sediment.

Effects on benthic organisms are of concern because they constitute an important link in
the aquatic food chain and play an important role in the recycling of detritus material.
Whole-sediment tests using benthic organisms are most suitable for a risk assessment
for the sediment compartment. By using such tests it is possible to adequately address
all routes of exposure. Due to the generally long-term exposure of benthic organisms to
sediment-bound substances, long-term tests with sublethal endpoints like reproduction,
growth or emergence are most relevant.
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R.7.8.7.2 Objective of the guidance on toxicity to sediment
organisms

The main objective is to provide guidance to registrants on sediment toxicity testing and
to allow registrants to develop an Integrated Testing Strategy (ITS) for sediment
toxicity.

The aim of sediment toxicity tests is to find out at which concentrations a substance
adsorbed or bound to sediment exhibit toxic effects to benthic organisms. Special
attention should be given to the pathways by which the test organisms are exposed to
the substance. In particular spiking methodology should be considered in detail and be
performed in the most realistic way possible (e.g. Diepens et al 2014b).

The determination of the concentration-response relationship should lead to the
identification of the No Observed Effects Concentration NOEC or EC,, from long-term
tests or median lethal concentration LCsy from acute tests. This NOEC/ECyg or LCsq is
subsequently used for deriving a Predicted No Effect Concentration for the sediment
(PNECsediment)- This PNECsediment is compared with the Predicted Environmental
Concentration in the sediment (PECcegiment) t0 decide whether there is a risk to sediment
organisms from the exposure of the substance.

R.7.8.8 Information requirements for toxicity to sediment organisms

The information requirements for sediment toxicity are described by REACH Annexes VII
to XI, that specify the information that shall be submitted for registration and evaluation
purposes.

For this endpoint information requirements are formulated for substances produced or
imported in quantities of 21000 t/y (Annex X to REACH). However, if in the PBT/vPvB
assessment the registrant cannot derive a definitive conclusion (i) ("The substance does
not fulfil the PBT and vPvB criteria”) or (ii) ("The substance fulfils the PBT or vPvB
criteria”) 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 relevant
information for deriving one of these conclusions regardless of his tonnage band (for
further details, see Chapter R.11 of the Guidance on IR&CSA).

Column 1 Column 2

Standard information required Specific rules for adaptation from column 1
9.5.1 Long-term toxicity to sediment 9.5.1 Long-term toxicity testing shall be proposed by
organisms the registrant if the results of the chemical safety

assessment indicate the need to investigate further
the effects of the substance and/or relevant
degradation products on sediment organisms. The
choice of the appropriate test(s) depends on the
result of the chemical safety assessment.
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R.7.8.9 Information on toxicity to sediment organisms and its sources

For most substances uptake from water (bioconcentration, defined as the net result of
uptake, transformation, and elimination of a substance in an organism due to
waterborne exposure) is believed to be the predominant route of exposure for aquatic
organisms. For organic substances and metals pore water is one of the primary exposure
routes for benthic organisms (Di Toro et al., 1991; Ankley et al., 1991). However, for
highly lipophilic compounds or other substances that adsorb to particles (e.g. metals),
uptake from food or sediment may contribute to the overall exposure, depending on the
living and feeding strategy of the exposed organisms. Therefore factors that influence
adsorption and thus distribution between sediment and water influence also toxicity to
aquatic (pelagic and benthic) species. A compilation of such factors is given in Appendix
R.7.8-1.

R.7.8.9.1 Data on toxicity to sediment organisms
Non-testing data on toxicity to sediment organisms

For most substances the availability of experimental data on sediment organisms is
limited. In the absence of such data, a read-across from pelagic effect values is possible
as a screening approach (equilibrium partitioning method, EPM) (for more information
seechapter R10). It has to be considered that the equilibrium partitioning method may
result in either an overestimation or underestimation of the toxicity to benthic organisms
(Di Toro et al., 2005). Therefore, this method can only be used as a rough screening to
help determine whether sediment toxicity tests with benthic organisms are required.

Testing data on toxicity to sediment organisms

Numerous standardised test methods for sediment tests are available and many different
benthic organisms are proposed in these guidelines. In the following an overview of the
available standardised (short- and long-term) test methods for sediment with benthic
organisms is given. The emphasis is on OECD adopted test guidelines. In Table R.7.8—6
different test species are further characterised in terms of the taxonomic group, habitat
and feeding mode.

OECD test guidelines exist for insects and midge larvae Chironomus sp., oligochaetes
Lumbriculus sp., and Myriophyllum spicatum. The three OECD guidelines that are most
relevant when generating new data for REACH purposes are OECD 218, 225 and 233.
Each of these guidelines covers ecologically relevant long-term toxicity endpoints and
thus generates information appropriate for the fulfilment of the information requirements
of REACH Annex X 9.5.1 (Long-term toxicity testing on sediment organisms).
Nevertheless OECD 233 is the most comprehensive as it covers all relevant reproductive
endpoints and offers a more complete level of information. This is the only test that can
be considered to be a “true” chronic study. The relative sensitivity of OECD 218 and 225
is substance dependent. As an example, OECD 218 (or OECD 233) is more relevant than
OECD 225 if arthropods are suspected to be particularly sensitive or if toxicity is due to
metabolic activation. A guideline for rooted plants (Myriophyllum spicatum) is also
available (OECD 239). Registrants should choose the most appropriate test protocol(s)
based on, for example, substance properties/uses and provide a_justification for the
choice.
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Standardised tests from ASTM,US EPA and ISO are also available with other fresh- and
marine water species, such as crustacean amphipods Hyalella sp., Gammarus sp. and
nematodes e.g. Caenorhabditis elegans. Nematodes are commonly found in the
sediment compartment and are thus biologically relevant species to be studied.
However, as their mouth aperture is extremely small and they cannot ingest sediment
particles, nematodes should normally not be the only sediment species tested.
Polychaetes, amphipods, molluscs such as bivalves are recognised test species for the
estuarine and marine environment. Test methods are available for Arenicola marina,
Corophium volutator, Leptocheirus plumulosus, and Amphiascus tenuramis, and tests
with early life stages of sea urchins or bivalves that would be more representative of the
sediment-water interface.

Details of the most common guidelines for sediment toxicity testing are given in the
sections below.

OECD Test Guidelines

Test No 218: Sediment-water chironomid toxicity using spiked sediment
Test No 219: Sediment-water chironomid toxicity using spiked water

Both guidelines are designed for studying long-term toxicity (28d exposure) of
substances to the sediment-dwelling larvae of the freshwater midge Chironomus spec.
Measured endpoints are total number of adults emerged and time to emergence. Spiking
the sediment (OECD 218) is recommended for continuous and intermittent release of
substances while spiking the waterphase (OECD 219) was initially developed for
pesticide specific exposure situations.

Test No 233: Sediment-water chironomid life-cycle test using spiked water or spiked
sediment

This test is an extension of the OECD test guideline 219 (spiked water) or 218 (spiked
sediment). The guideline is designed to assess the effects of prolonged exposure of
Chironomus sp. to substances. The sediment-dwelling freshwater dipteran Chironomus
sp. is exposed to throughout its life-cycle to water- or sediment-spiked substances.

The test substance is spiked into the water or alternatively into the sediment, and first
instar larvae are subsequently introduced into test beakers in which the sediment and
water concentrations have been stabilised. The complete exposure duration is circa 44
days for Chironomus riparius and C. yoshimatsui, and circa 100 days for C. dilutus. First
instar chironomid larvae are exposed to five concentrations of the test substance in
sediment-water systems. Chironomid emergence, time to emergence, and sex ratio of
the fully emerged and living midges are assessed. Emerged adults are transferred to
breeding cages, to facilitate swarming, mating and oviposition. The number of egg ropes
produced and their fertility are assessed. From these egg ropes, first instar larvae of the
second generation are obtained. These larvae are placed into freshly prepared test
beakers (spiking procedure as for the first generation) to determine the viability of the
second generation through an assessment of their emergence, time to emergence and
the sex ratio of the fully emerged and living midges. All data are analysed either by a
regression model to estimate the concentration that would cause X% reduction in the
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relevant endpoint, or by using hypothesis testing to determine a No Observed Effect
Concentration (NOEC)12,

Test No 225: Sediment-water Lumbriculus toxicity test using spiked sediment

This Test Guideline is designed to assess the effects of prolonged exposure to sediment-
associated substances on the reproduction and the biomass of the endobenthic
oligochaete Lumbriculus variegatus (Miller).

The test animals are exposed to the sediment-water systems for a period of 28 days.
The measured endpoints are reproduction and biomass (ECx and/or NOEC/LOEC).. At
least five concentrations and a minimum of three replicates for ECx, or four replicates for
NOEC/LOEC, per concentration should be tested. The test is conducted with at least 10
worms in each replicate. The report should include the total number and the dry weight
of the worms, observations of abnormal behaviour, of mortalities, the water
characteristics within the test vessels and the total organic content!3,

Test No 239: Water-Sediment Myriophyllum spicatum toxicity test

This test guideline is designed to assess the toxicity of substances on the growth of
rooted aquatic plants (Myriophyllum spicatum) growing in a water-sediment system.

Shoot apices of healthy and non-flowering plants are potted in standardised, artificial
sediment supplemented with additional nutrient. The apices are exposed to at least five
concentrations of the substance over a period of 14 days. A minimum of 6 replicates for
the untreated control and 4 replicates for each test concentration should be used. The
measured quantitative variables include growth of shoot length and development of fresh
and dry weight. The measured qualitative variables include presence or not of chlorosis
and necrosis or growth deformities. Both average specific growth rate (r) and yield (y)
are determined and used to express ErCx and EyCx, respectively, or to determine the
NOEC14,

Test No 235: Chironomus sp., acute immobilisation test

This Test Guideline describes an acute immobilisation assay on chronomids and is
designed to complement the existing Test Guidelines for chironomid chronic toxicity
assays (OECD 218, 219 and 233).

The test method is based on OECD 202: Daphnia sp. Acute Immobilisation Test. First
instar Chironomus sp. larvae are exposed to a range of concentrations of the test
substance in water-only vessels for a period of 48 hours. C. riparius is the preferred
species but C. dilutus or C. yoshimatsui may also be used for the test. At least 20 larvae,
preferably divided into four groups of five larvae each, should be used for each test

12 gee OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-233-sediment-water-
chironomid-life-cycle-toxicity-test-using-spiked-water-or-spiked-sediment 9789264090910-en.

13 see OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-225-sediment-water-
lumbriculus-toxicity-test-using-spiked-sediment 9789264067356-en

14 see OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-239-water-sediment-
myriophyllum-spicatum-toxicity-test 9789264224155-en.
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concentration and for controls. In the definitive test, at least five test concentrations
should be used, with a dilution water control and a solvent control (if appropriate).
Immobilisation is recorded at 24 and 48 hours, and if data allow, the EC50 is calculated
at 24 and 48 hours. A limit test with a single concentration may also be performed at
100 mg/L of test substance or up to the practical limit of solubility (whichever is lowest)
in order to demonstrate that the EC50 is greater than this concentrationl5,

ASTM Test Guidelines

A number of ASTM guidelines with different species are available!6. Most of the cited
ASTM guidelines are designed to be short-term tests (10 d exposure) with mortality as
endpoint. However, for some of these species (Hyalella azteca, Chironomus sp.,
Leptocheirus plumulosus, Neanthes arenaceodentata) also long-term toxicity tests (28d
exposure) with sublethal endpoints are recommended by the guidelines.

E1706-05. Standard test method for measuring the toxicity of sediment-associated
contaminants with freshwater invertebrates: a short- or long-term test described for
Chironomus sp., Hyalella Azteca, Hexagenia spp., Tubifex tubifex, or Diporeia sp.

E1611-00. Standard guide for conducting sediment toxicity tests with marine and
estuarine polychaetous annelids: a short- or long-term test described for Neanthes
arenaceodentata or Neanthes virens.

E1367-03el. Standard test method for measuring the toxicity of sediment-associated
contaminants with marine and estuarine invertebrates: a short-term test described for
Leptocheirus plumulosus, Ampelisca abdita, Eohaustorius esturaius, Rhepoxynius
abronius.

E2591-07. Standard guide for conducting whole sediment toxicity tests with amphibians:
a short-term test described for Rana pipiens, Rana clamitans, Rana sylvatica, Bufo
americanus.

The general procedures described in the standards E1611-00 and E1367-03el might also
be useful for conducting tests with other estuarine or marine invertebrates.

US-EPA Test Guidelines

EPA 600/R-99/064 Methods for measuring the toxicity and bioaccumulation of
sediment-associated contaminants with freshwater invertebrates.

e 100.1: Hyalella azteca 10-d survival and growth test for sediments (short-
term)

e 100.2: Chironomus tentans: 10-d survival and growth test for sediments
(short-term)

15 5ee OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-235-chironomus-sp-
acute-immobilisation-test_9789264122383-en.

16 ASTM test guidelines: http://www.astm.org/Standard/standards-and-publications.html



http://www.oecd-ilibrary.org/environment/test-no-235-chironomus-sp-acute-immobilisation-test_9789264122383-en
http://www.oecd-ilibrary.org/environment/test-no-235-chironomus-sp-acute-immobilisation-test_9789264122383-en
http://www.astm.org/Standard/standards-and-publications.html

U1 AW N

N O

10
11
12
13
14

15
16
17
18
19
20
21
22
23

24
25

26
27
28
29
30
31

32
33

34
35
36
37

38
39

40
41
42

Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014 141

e 100.4: Hyalella azteca: 42-d test for measuring the effects of sediment-
associated contaminants on survival, growth and reproduction (long-term)

e 100.5: 50 - 65-d life-cycle test for measuring the effects of sediment-
associated contaminants to Chironomus tentans (long-term)

EPA 600/R-01/020 Method for assessing the chronic toxicity of marine and estuarine
sediment-associated contaminants with the amphipod Leptocheirus plumulosus. 28-d
test with survival, growth and reproduction as endpoints (long-term).

ISO test guidelines

ISO 16712:2005 Water quality - Determination of acute toxicity of marine or estuarine
sediment to amphipods. Method for the determination of acute toxicity to amphipods
(e.g. Gammarus sp, Corophium sp), including a scenario for exposure over a period of
10 d to substances or preparations spiked into clean sediment, samples of contaminated
marine or estuarine sediments or substance, industrial or municipal sludge, or other solid
wastes that may combine with marine or estuarine sediments (short-term).

ISO 10872:2010: Water quality - Determination of the toxic effect of sediment and soil
samples on growth, fertility and reproduction of Caenorhabditis elegans (Nematoda)
Method for the determination of toxicity of environmental samples on growth, fertility
and reproduction of Caenorhabditis elegans, a bacterivorous nematode found primarily
in terrestrial soils but also in aquatic sediments of polysaprobial fresh-water systems.
The method is applicable to contaminated whole fresh-water sediment (maximum
salinity 5 %), soil and waste, as well as elutriates and aqueous extracts thereof, and to
pore water. This test has a duration of only 72 h, but as it measures both growth and
reproduction endpoints it can be considered as a long-term test.

ISO 14371:2012: Water quality - Determination of fresh water sediment toxicity to
Heterocypris incongruens (Crustacea, Ostracoda)

A direct contact test for the determination of the percentage mortality and/or growth
inhibition on the cosmopolitan freshwater ostracod Heterocypris incongruens (Ramdohr,
1808) after a 6 day exposure to whole sediment. This test has a sensitivity quite similar
to that of the tests on amphipod crustacean Hyalella azteca (ISO 16303:2013) and the
midge larva Chironomus riparius (OECD 233), but performed in smaller test containers
and with a shorter duration (short-term).

ISO 16191:2013: Water quality - Determination of the toxic effect of sediment on the
growth behaviour of Myriophyllum aquaticum

A method for determining the toxicity of environmental samples on the growth of the
macrophyte plant Myriophyllum aquaticum. The method is applicable to natural
freshwater sediment and to artificial sediment. The endpoint measured is inhibition of
growth (short-term).

ISO 16303:2013: Water quality -- Determination of toxicity of fresh water sediments
using Hyalella azteca

A method for the determination of toxicity to young Hyalella azteca in whole sediment
(freshwater or brackish) based on survival and growth inhibition after 14 d and/or 28 d
(short-term/long-term).
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OSPAR Guideline

(OSPAR 2005): A Sediment Bioassay using an Amphipod Corophium sp. — Marine
sediment toxicity test. Either Corophium volutator or Corophium arenarium may be
used. In the test adult Corophium are exposed to spiked sediments for 10 days.
Endpoints are survival and burrowing activity (short-term).

Note that, in addition to the guidelines described above, also Environment Canada has a
collection of biological test methods for testing freshwater sediment species Hyalella
Azteca, Chironomus tentans or Chironomus riparius and marine or estuarine amphipods
or luminescent bacteria.

Non-standard test methods

There are a lot of non-standard methods available for the testing of effects of substances
on sediment organisms. An overview of available non-standard test methods can be
found in OECD (1998). To ensure a transparent assessment of the data adequacy,
relevance and reliability, detailed reporting of a study is especially important for
acceptability of data obtained from non-standard methods. Information on what should
be reported in a robust study summary (RSS) or study summary (SS) is given in the
ECHA Practical Guide on How to report robust study summariesl?.

Information obtained from non-standard methods may best be used in a Weight of
Evidence (WoE) approach: using this approach, several lines of evidence that would not
be sufficient as stand-alone information to fulfil the endpoint may be combined to reach
a conclusion on a property of a substance. More information on WoE approaches is given
in Chapter R.4 Evaluation of available information of the REACH Guidance on IR&CSA.
Any WoE approach submitted should fulfil the criteria set in REACH Annex XI section 1.2.
Acceptability of such approaches is always case specific.

Tests performed without sediment

There are several non-standard tests available in which benthic organisms are exposed
in a water-only test system to the substance in question. Such tests do not take into
account the different routes of exposure that may occur under environmental conditions.
Therefore, for the derivation of the PNECgegiment, SUch tests can only be used for
screening purposes in combination with the equilibrium partitioning method. In addition,
if compared with sediment tests on the same species in the presence of sediment such
tests may provide information on the importance of sediment ingestion or they may
provide evidence of lethal and critical body burden data and could be used in a Weight-
of-Evidence approach.

17 Practical Guides are available on the ECHA website at: http://www.echa.europa.eu/practical-
guides.
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R.7.8.10 Evaluation of available information on toxicity to sediment
organisms

A general overview of the properties of substances and test systems that influence the
evaluation of aquatic toxicity tests are described in section 7.8.4 and Appendix R.7.8-1.
Some of these properties are also related to sediment toxicity.

R.7.8.10.1 Data on toxicity to sediment organisms

Non-testing data on toxicity to sediment organisms

General guidance on how to extrapolate via read-across or substance categories is given
in Section R.6.2. There is currently not enough sediment toxicity data to validate
Quantitative Structure Activity Relationships (QSAR) models for sediment toxicity. Their
use for sediment toxicity assessment is hence limited.

Equilibrium partitioning method

In the absence of any ecotoxicological data for sediment-dwelling organisms, the PNEC.eq
may be provisionally calculated using the equilibrium partitioning method (EPM). This
method uses the PNEC,.tr for aquatic organisms and the suspended matter/water
partitioning coefficient as inputs (e.g. Di Toro et al., 1991). For advice on the actual
calculation of the PNECcdiment Using the EPM (PNEC;cdiment screen), Please refer to Chapter
R.10 of the Guidance on IR&CSA (section 10.5).

The EPM may result in either an overestimation or an underestimation of the toxicity to
benthic organisms (Di Toro et al. 2005). Several factors have to be considered when
using this method. To increase the reliability of PNECgediment screen derived using the EPM,
it is imperative that a conservative but realistic partitioning coefficient (e.g. Kd, Koc,
Kow) is chosen. A clear justification must be given for the chosen coefficient and any
uncertainty should be described in a transparent way. In general, the EPM can only be
used as a rough screening tool to help determine whether sediment toxicity tests with
benthic organisms are required.

The EPM takes into account considers only uptake via the water phase. However, uptake
may also occur via other exposure pathways like via ingestion of and direct contact with
sediment depending on the organism used for testing. Especially for highly adsorbing
substances these additional uptake routes may be important. Therefore, in order to
account for the increased importance of uptake via the gut with increasing adsorption,
for compounds with a log K,,, greater than 5 or with a correspondingly high adsorption or
binding behaviour (e.g. aromatic amines forming covalent bonds to sediment
components, ionisable substances, surface active substances), the equilibrium
partitioning method can only be used in a modified way. For such substances, an
additional factor of 10 is applied to the PEC/PNEC ratio. As already highlighted, the EPM
is considered only as a screening tool for assessing the level of risk to sediment-dwelling
organisms. If with this method a PEC/PNEC ratio >1 is derived, then data improvement
is necessary either by refining the exposure assessment or by performing tests with
benthic organisms, preferably using spiked sediment, to support a refined risk
assessment for the sediment compartment.
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Substances that do not exhibit a toxic effect when tested in water-only test systems, for
example because equilibrium was not reached during exposure phase due to low water
solubility, may nevertheless exert significant toxic effects in sediment tests as these
substances may accumulate in sediments. As no real PNEC,q.atic has been derived, the
EPM cannot be used to derive the PNECqcgiment screen . The EPM is thus not applicable for
instance with highly insoluble substances for which no effects are observed in aquatic
studies. For such substances, that are also potentially capable of partitioning to /
accumulating in / sorbing onto sediments to a significant extent (log Kow >3 or
equivalent), at least one sediment study has to be performed for a more realistic
sediment risk assessment.

The testing strategy developed for sediment toxicity assessment is explained in Section
R.7.8.12 of this Guidance.

Testing data on toxicity to sediment organisms

The effects of sediment-bound substances on benthic organisms can be best assessed by
performing long-term whole-sediment tests that take into account all possible routes of
exposure (overlying water, pore water, ingestion of sediment, direct contact with
sediment) that may occur in the environment. In general, tests with water-only systems
may only be used for screening purposes in combination with the EPM.

In general, for tests that have been performed according to standard test guidelines, the
validity criteria or acceptability requirements specified in these guidelines have to be
fulfilled for acceptance of the study. Due to the complex test system, results from whole-
sediment tests may be influenced by several parameters (e.g. sediment composition,
spiking method, feeding mode of exposed organisms). Critical factors that are important
for evaluating sediment toxicity tests (standard and non-standard tests) are discussed
below.

Test organisms and species selection

Only species that act as ecological representatives for the sediment compartment are
acceptable as test organisms. The available test methods (see Section R.7.8.9) refer
mostly to invertebrates of the trophic level primary consumer or decomposer. The
number and types of species presently used in (standard) test protocols may be
insufficient to reflect all of the ecological/physiological aspects (and possibly the
sensitivity) of benthic communities. For example, rooted aquatic plants and
microorganisms are currently poorly covered. The OECD 239 test (with the rooted plant
myriophyollum spicatum), for instance, was only adopted in September 2014. Efforts are
being made to extend the knowledge to cover more ecological/physiological aspects (see
for instance Diepens et al. 2014a, Diepens et al. 2014b). Therefore, the concept of
covering several trophic levels which has been applied for the pelagic compartment
cannot be followed for the sediment. Instead, the test species should cover different
habitats and feeding modes in the sediment as well as different taxonomic groups.
Regarding invertebrates, different exposure conditions and feeding strategies should be
represented by species representing a variety of life strategies, where possible: (1)
surface deposit and/or filter feeders; (2) sub-surface feeders; (3) burrowing species with
a combined surface and sub-surface feeding behaviour. These different exposure routes
and feeding behaviours imply differences in sediment ingestion rates, in the degree of
contact with the sediment and in the exposure through pore water and overlying water.
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Each group represents different energy pathways and different trophic levels in aquatic
food webs and hence may express different responses to substance exposures. In
general, a distinction is drawn between endobenthic and epibenthic species. Endobenthic
species burrow in the sediment and preferably ingest sediment particles below the
sediment surface. Epibenthic organisms live on or slightly above the sediment surface
and feed mainly on freshly deposited organic material or suspended solids.

Substance properties and mode of action are also important parameters to consider
when selecting appropriate test organisms. Especially for strongly adsorbing or binding
substances sediment-dwelling organisms that feed on sediment particles (e.g.
Lumbriculus variegatus, Tubifex tubifex) are most relevant. However, also a specific
mode of action that is known for a given substance may influence the choice of the test
species (e.g. for substances suspected of having specific effects on arthropods a test
with Chironomus is more appropriate than tests on other Phyla). The EFSA PPR Panel
(EFSA PPR, 2013) recommends OECD 218 (Chironomus, spiked sediment) for
substances with insecticidal activity and OECD 225 (Lumbriculus, spiked sediment) for
substances with fungicidal activity. Knowledge about a (potential) mode of action similar
to that of an insecticide or fungicide (e.g. based on structural similarity) for substances
registered under REACH can be used to determine the species to be tested for fulfilling
REACH requirements.

Additional species/groups might be added if a specific mode of action is observed or
predicted, such as endocrine disruption. In the latter case molluscs might for instance be
selected. Another example where alternative species should be additionally tested is
where echinoderms (only present in the marine compartment) are deemed important as
these may not be sufficiently protected using test data on the traditional invertebrates
given abovel8,

Endpoints

Endpoints studied in sediment toxicity tests should be of ecological relevance, i.e. where
possible showing effects relevant at the population level. The endpoint selection should
be driven by the objective and scope of the assessment, taking into account for instance
protection goals (e.g. population parameters for rare/endemic/commercially important
species) and community properties (e.g. taxon richness, diversity, trophic indices) for
general protection. For long-term tests the sub-lethal endpoints reproduction, growth
and (insect) emergence are most relevant. Behavioural endpoints like sediment
avoidance or burrowing activity have not been standardised. Such endpoints can give
indications on toxic effects but should not be interpreted in isolation. For short-term
tests survival is the normal endpoint to be considered.

Some endpoints, particularly the reproduction ones, show a high variability which makes
a reliable evaluation of test outcome difficult. As a general rule, if there are any

18 More detailed information on this is reported in the proceedings of the Topical Scientific
Workshop held in ECHA in May 2015 and available at: http://echa.europa.eu/news-and-
events/events/event-details/-/journal content/56 INSTANCE DR?2i/title/topical-scientific-
workshop-on-risk-assessment-for-the-sediment-compartme-1.
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indications for high variability (i.e. control coefficient of variation >20%), the endpoint
in question may not be interpretable and should not be used for assessment.

Exposure pathways

Once substances have reached the benthic sediment compartment, there are three
possible exposure routes: (1) the sediment pore water (for benthic organisms that
burrow in the sediment); (2) The water overlying the sediment water interface (for
epibenthic organisms and for benthic organisms that burrow in the sediment and create
burrows that connect with the overlying water, and through which the overlying water
circulates); and (3) the solid sediment (for sediment-ingesting organisms). Sediment
organisms can thus be exposed via their body surfaces to substances in solution in the
overlying water and in the pore water and to bound substances by direct contact or via
ingestion of contaminated sediment particles. The exposure route that is most important
is strongly influenced by species-specific feeding mechanisms, gut retention time and the
behaviour of the organisms in or on the sediment. The dominant exposure route may
change in different life stages or due to different activities of a life stage. For the
evaluation of available sediment tests it has to be assessed which exposure routes are
covered by the test design and the test organisms used. For strongly adsorbing or
binding substances, uptake from food or sediment may contribute to overall exposure.
For such substances preference should be given to test designs and test organisms that
cover the exposure via sediment ingestion, as this is the most relevant exposure route
for such substances.

Composition of sediment, artificial vs natural sediment

Many of the standard test methods advocate the use of artificial sediment as the solid
matrix for benthic effects assessment, on the basis of the assumption that results will be
more standardised if sediment components are well controlled, even if this approach
may entail decrease in environmental realism. However, both artificial and natural
sediments have advantages and drawbacks. Artificial sediment may separate into layers
according to particle size with the clay particles settling at the surface. Such layering
may prevent penetration of certain species into the sediment layer. Due to lack of
significant microbial flora, results derived with artificial sediment may not be the same
as those derived with natural sediment. On the other hand, the constituents of artificial
sediment are generally well characterised and the residual contaminants that may be
found in natural sediment are generally not present in artificial substrates. Commonly
characterised natural sediments are not available on the open market. On the whole,
due to the level of characterisation and reproducibility possible, artificial sediment is
generally considered superior to natural substrate (OECD 2004a and b) unless effects at
a specific local site are being considered. The use of standardised sediments is also
useful for quality control purposes.

Artificial sediment may be conditioned by continued mixing of the components for days
or even weeks prior to spiking to improve the homogeneity, increase the microbial flora
and transform the organic matter into a more environmentally realistic form. However,
such mixing may dramatically increase the BOD of the sediment-water system leading to
a need for supplementary aeration to prevent suffocation of test organisms.



NOoOudh WNH

(0e)

10
11
12
13

14

15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
41
42
43
44
45
46

Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014 147

Artificial sediments used in studies should be characterised by for example determining
the particle size, organic matter (OM) content, cation exchange capacity (CEC)/anion
exchange capacity (AEC). If natural sediment is used in a test, it should preferably be
characterised by origin, pH and ammonium content of pore water, total organic carbon
and nitrogen content, particle size distribution and percent water content. When testing
metals, SEM (= Simultaneously Extracted Metals) and AVS (= Acid Volatile Sulfides)
concentrations should be measured.

Grain size of the sediment used in the test may influence the bioavailability of the test
substance. It may also be an important factor in tests for other reasons. For example,
the extent to which bacteria can be adsorbed onto the sediment depends on particle
size. Likewise, different species of amphipods prefer sediments of different particle size
distributions. One should thus consider the tolerance of a given species with regard to
the grain size distribution of the sediments in question.

Method of spiking

There are two methods to spike a test substance into a test system: one method is to
spike the water phase, the other to spike the sediment phase. The selection of the
appropriate method depends on the intended application of the test. However, in
general, spiking of the sediment is preferred over spiking of the water phase. For both
methods an equilibration time without presence of the test organisms is necessary to
enable the distribution of the test substance between the water and sediment phases to
equilibrate according to the distribution behaviour of the substance, as explained below.

In some guidelines, such as the OECD 233, both water and sediment spike scenarios are
described. In OECD 233, the water exposure scenario is intended to simulate a pesticide
spray drift event to cover the initial peak concentration in surface waters. Water spiking
may also be useful for evaluating other types of exposure (including chemical spills), but
does not accurately represent accumulation processes within the sediment lasting longer
than the test period. If spiking via the waterphase has been performed for a study, it
must be carefully considered whether an exposure via the sediment has also taken
place. If possible and relevant (e.g. in the absence of analytical measurements in
existing studies) sediment concentration should be calculated from the water
concentration using the equilibrium partitioning method (see Chapter R.10, section
10.5).

The scenario of spiking the sediment is intended to simulate accumulated levels of
substance persisting in the sediment. For industrial substances with continuous and
intermittent release, spiking the sediment is recommended. Spiking a sediment-water
test system can be difficult for poorly soluble substances. The standard approach is to
dissolve the test substance in a solvent and then to spike sand, blow-off the solvent and
then mix sediment with the remaining sand at various concentrations. The drawback
with this technique is that even after hours or sometimes days of mixing, the substance
may not be homogeneously mixed to the sediment but still present as solid particles on
the original sand. Use of an organic solvent added to wet sediment is not recommended
as this may have irreversible effects on the organic matter fraction of the sediment.
More appropriate are methods such as use of a generator column. OECD (2000)
describes several ways in which generators can be used to spike test solutions.
Alternatively use of a circulating system where low concentrations of the substance are
added over a long period of time (hours to days) may also be appropriate.
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Equilibrium between water-phase and sediment-phase

After spiking the water-sediment system with the test substance, an equilibration period
is necessary to ensure partitioning of the substance between the water-phase and solid-
phase according to the substance-specific distribution characteristics. This partitioning
should take place under the temperature and aeration conditions used during the
exposure phase. Appropriate equilibration time is sediment and substance specific and
can be in the order of hours to days and in some cases up to several weeks. The choice
of appropriate equilibration time is clearly very substance specific and might require
taking into account several considerations. In some cases a balance between
equilibration and degradation might need to be found. Some further guidance on
equilibration periods can, for example, be found in the OECD rolling workplan for test
guidelines programme 2006/2008 (OECD 2006).

For metals and inorganic metal compounds both short equilibration times and high
spiked metal concentrations in sediments will accentuate partitioning of metals to the
dissolved phase and increase the probability of exposure and/or toxicity via dissolved
metals (Lee et al., 2004, Simpson et al., 2004, Wang et al., 2004). As a consequence,
for static and semi-static tests it is recommended that the concentration of the test
substance be measured in the overlying water of the sediment, and that testing be
initiated only when the overlying water concentration reaches steady state
concentrations. Aging and weathering processes may have an impact on sediment
toxicity. However, currently there are no agreed methods available to take these
phenomena into account in standard sediment test protocols and standardised test
methods with artificial sediment take little account of the impact of sediment aging
processes occurring in the environment.

Feeding

In long-term tests, especially with reproduction or growth as endpoint, feeding of the
test organisms is necessary. Supplementary feeding of test organisms during the study
should be avoided whenever possible; otherwise the exposure route sediment ingestion
may be underestimated due to selective feeding of the test organisms on the fresh
uncontaminated food. (Akerblom and Goedkoop 2003). When possible, the tests should
be designed in such a way that the food necessary for the test organisms during the
study is added to the sediment prior to spiking with the test substance. Thereby, it is
ensured that the food taken up by the test organisms is also contaminated with the test
substance comparable to environmental conditions. Food types are diverse depending on
the study, varying from ground, flaked fish food to plant material (e.g. Urtica powder,
ground spaghnum peat or alpha cellulose) to cultured E. coli cells at known
concentration. It has to be considered that any food added to the test system either
periodically or only at test initiation may influence water quality due to degradation (see
section on water quality below). When using methods according to OECD guidelines 218
or 233 registrants should specifically consider the recommendations concerning feeding
when testing strongly adsorbing substances established in paragraph 31 of the
guidelines.

Duration of exposure

The duration of exposure in a sediment test should be long enough to ascertain that the
test substance is really taken up by the test organisms. Especially for strongly adsorbing
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substances it may take some time to reach equilibrium between the sediment
concentration in the test system and in the test organisms. It is recommended that a
sediment test should have a duration of at least 10 days. Most standardised test
methods (see Section R.7.8.8) include an exposure period of at least 10 days for short-
term and 28 days for long-term tests. However, there are other methods available in
which the exposure period is much shorter (e.g. Caenorhabditis elegans 72 h). The short
duration of exposure in such a test can be regarded as an advantage, as it is both cost-
and time-efficient as it reduced the total test time..

Water quality parameters

Water quality parameters like oxygen content, pH, ammonium concentration,
temperature and water hardness should be measured at regular intervals during a test.
The results should be reported in the study report. Monitoring and reporting of these
parameters is important for the evaluation of sediment studies, as these water quality
parameters may have an influence on the results of the toxicity study. The standard
guidelines also often specify which parameter should be measured at what frequency
and with which intervals, and how the results should be reported.

Ideally, the oxygen content in the overlying water should not fall below 60% of
saturation at test temperature, as limited oxygen availability may result in adverse
effects on the test organisms. This should be measured as close to the sediment layer as
possible. However, a temporary shortfall below this value may not automatically mean
that a test is not valid. In this case it should be checked that the control response is
within the normal range. Many sediment dwelling species are capable of surviving at
oxygen concentrations as low as 2 mg/L.

The pH of the overlying water should be in a range between 6 and 9. However, it has to
be considered that a pH value above 8 may enhance the formation of toxic NH5; from
NH,*. Ammonium may be formed during the study e.g. from the food added to the test
system and certain species excrete ammonia directly. As NH3 that is built up at pH
values above 8 is toxic to most aquatic organisms, it has to be verified that toxic effects
observed during the study are not caused by high ammonium concentrations.

Test system

The overlying water systems in sediment tests may be static, semi-static or flow-
through. Semi-static or flow-through systems may contribute to good water quality in
terms of e.g. oxygen content or ammonium concentration thus limiting the influence of
such factor on the test results. However, as regular renewal of overlying water is
expected to affect chemical equilibrium resulting in losses of test substance from the
system, static systems are recommended. As a general rule OECD test guidelines on
sediment toxicity require analytical determinations of the test concentrations, although
in some guidelines some exceptions to this are allowed. In any case, sufficient evidence
oF test concentration maintenance throughout the study should be given.

Test design

The following guidance should be applied when evaluating non-standard tests. Tests
performed according to standard guidelines should follow the guidance given in those
standard guidelines.
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For a proper statistical evaluation of the test results, the number of test concentrations
and replicates per concentration are critical factors. If a solvent is used for the
application of the test substance, a solvent control is necessary. Estimations of the
number of replicates should be based on the statistical power required for the test and
therefore the coefficient of variation of the parameter under review. As a general rule
the statistical power will be sufficient if the following recommendations are observed:

For the estimation of an ECx, five test concentrations with three replicates per
concentration are suggested. For the control (and solvent control) six replicates are
recommended. The factor between the concentrations should not exceed a factor of 2.

If NOEC/LOEC estimation is performed, five test concentrations with at least four
replicates and six replicates for the control (and solvent control) should be used. The
factor between the concentrations should not exceed a factor of 2.

A limit test using only one test concentration and a control (and solvent control) may be
performed.

According to a number of OECD guidelines samples for chemical analysis of the test
substance should be taken at least from the control, lowest and highest concentrations,
at least at the end of the equilibration phase (start of exposure) and at the end of the
test. If samples are only taken at the beginning and end of the study, it is very difficult
to properly assess the exposure conditions. Therefore, it is strongly recommended to
take samples at least weekly at a number of different test concentrations.

At least the sediment and the overlying water should be sampled for analysis. If possible
pore water concentrations can be analysed, as this will provide a more accurate
determination of the concentration to which the sediment dwelling organisms were
actually exposed.

OECD 218 states that effect values should be based on initial measured concentrations.
However, this approach should only be followed if analysis shows that over the exposure
period >80% of the nominal concentrations are maintained.

If the measured concentrations are below 80% of nominal concentrations, the effect
values normally have to be related to the mean measured concentration of the
substance in the test system. The reasons for the decrease in test substance
concentration should be investigated. If only a measurement at start and end of the
exposure phase is performed, the geometric mean of the measured concentrations has
to be used.

For some substances complete recovery of irreversibly bound substance may not be
technically possible (e.g. aromatic amines). In this case, nominal concentrations can be
used provided that the substance is stable in the test system, i.e. no biotic or abiotic
degradation or removal from the test system is expected to occur.

R.7.8.10.2 Field data, monitoring and mesocosm data on
sediment organisms

Monitoring and field exposure data are valuable tools mostly for retrospective risk
assessment and sediment quality assessments. For the purposes of prospective risk
assessment when evaluating single substances in a regulatory context, such as under
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REACH, field and monitoring data should preferably be used in a weight-of-evidence
approach. Experimental ecosystem studies and mesocosm studies examine the effect of
substances on aquatic (model) ecosystems. These studies generally study both the
effects of substances on pelagic organisms via the water phase and on benthic
organisms via the sediment. Some further information on ecosystem studies can be
found in Section R.7.8.3.1 under the subheading In vivo — multiple species (field data).
Such ecosystem field data should normally only be used in a Weight of Evidence
approach together with other information.

R.7.8.10.3 Additional considerations for toxicity to sediment
organisms

The rule in Column 2 of Annex X to REACH

According to Annex X, section 9.5.1., column 2 REACH long-term toxicity tests for
sediment organisms shall be proposed if the result of the CSA indicates the need to
investigate further the effects of the substance and/or relevant degradation products on
sediment organisms. The need to conduct testing may be triggered by the following
cases, e.g.:

i PEC/PNEC >1 based on Equilibrium Partitioning Method (EPM)
ii. PEC/PNEC >1 based on available sediment studies (short/long term)

iii. Information on degradation of the parent compound in the water column
showing formation of relevant metabolites (see Section R.7.1) that will be
distributed to the sediment

iv. Information on degradation of the parent compound in the sediment showing
formation of metabolites exclusively in this compartment (i.e. indications of
anaerobic/aerobic degradation in the sediment to relevant metabolites)

V. Monitoring data showing occurrence of the substance or relevant metabolites
in sediment

Vi. Results from a PBT/vPvB assessment that further information is needed (see
Chapter R.11 of the Guidance on IR&CSA).

General rules in Annexes VI and XI to REACH

In Annex VI it is stated that, in some cases, the rules set out in Annexes VIII to X to
REACH may require certain tests to be undertaken earlier than or in addition to the
tonnage-triggered requirements.

For substances that strongly adsorb or bind to sediment, uptake from sediment or food
may become more important than uptake from water. Compounds that do not adsorb to
particles are covered by the pelagic tests. On the other hand, substances with a high
potential to adsorb onto sediment (log K, >5) require sediment assessment even at
tonnages below 1000 t/y. Therefore, at least a screening assessment using the
equilibrium partitioning method (EPM) has to be performed for such substances. If this
screening assessment results in a PEC/PNEC value above 1, data improvement is
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necessary independent on the tonnage of the substance either by performing further
long-term testing with sediment organisms or by refining the exposure assessment. The
same approach also applies to substances with intermittent release to the aquatic
environment that adsorb onto particles and that do not degrade rapidly.

Furthermore, it has to be considered that substances that do not exhibit a toxic effect
when tested in water-only test systems because equilibrium was not reached during the
exposure phase may nevertheless exert significant toxic effects in sediment tests. This
may be especially true for low water solubility substances with high adsorption potential.
Therefore, if no effects are observed in pelagic tests, extrapolation from pelagic data to
sediment data is not possible. In such cases, performing a toxicity test on sediment
organisms (whole sediment tests) at lower tonnage levels (in accordance with Annex VI
to REACH) may also be necessary.

Bioavailability considerations for metals and inorganic metal compounds

Metal bioavailability in freshwater and marine sediments is governed by different
ligands/processes (e.g. organic carbon, sulfides, iron and manganese oxy hydroxide and
redox potential) and the relative importance of these binding phases may differ
depending on the metals binding capacity and general behaviour.

It is recommended to make a clear differentiation between for example metal/inorganic
metal compounds that are susceptible for binding with sulfides and those metals that are
not sulfide binders, but where the use of partitioning to Fe-Mn (oxy)hydroxides,
speciation calculations(reduced forms under anoxic conditions) and organic carbon
normalisation may be more appropriate.

If it is relevant to take bioavailability of metals/inorganic metal compounds in sediments
into account in the CSR, such as SEM/AVS for metals, then it is recommended this
correction be performed for both the effect data and exposure data. Further information
about metals can be found in chapter 3.5.2 on SEM-AVS normalization®®.

Bioavailability considerations for organic substances

Also for organic substances bioavailability corrections are — at least theoretically -
possible. However, for these kind of substances the concepts are less developed and the
uncertainty when using bioavailability corrections is still relatively large (SETAC 2014).

Degradation products

For substances that degrade (biotically or abiotically) in the environment (but are not
readily biodegradable) it might be necessary to test the degradation products, instead of
or in addition to the parent substance. Generally, degradation products tend to be less
hydrophobic than the parent substance and therefore have a lower adsorption potential,
thus the relevance of the degradation products for the sediment compartment is
normally lower than that of the parent compound. The same triggers as for parent
compounds (e.g. logKoc>3) can be applied to degradation products. If it is foreseeable
that degradation products accumulate in the sediment compartment, testing of
degradation products might be necessary. It should be noted that degradation of

19 SEM = Simultaneously Extracted Metals; AVS = Acid Volatile Sulfides.
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substances that have a low bioavailability due to a very high logkow/logKoc might be
(much) more bioavailable than the parent compound.

R.7.8.11 Species Sensitivity Distributions

The Species Sensitivity Distribution (SSD) approach used for setting environmental
protection values (e.g. PNECs) for the pelagic compartment has only rarely been applied
to the sediment compartment. This is mainly due to the lack of toxicity data and test
protocols for a sufficient number of distinct species that would fully reflect the
complexity of the benthic community. Furthermore, currently there is no scientific
agreement on the number and type of data to be used in a sediment SSD.

The SSD approach is protective for a community only if the species within the SSD are
representative of that community. With a limited suite of organisms for which data exists
for a given substance it is unlikely that those organisms are a good representation of the
community which is the protection target. In any case the usability of the SSD approach
for deriving sediment reference values is limited to data rich substances For most
substances, there is not enough data to employ the SSD approach. If used, the
justification provided for an SSD would need to be evaluated on a case-by-case basis.

R.7.8.12 Remaining uncertainty

Compared to the case for the pelagic compartment, there are fewer tests on different
organism groups or trophic levels available that examine the effects of industrial
substances on sediment organisms. Thus, experience with these tests and with the
assessment concept is still limited.

The majority of the available experimental studies with standardised test methods deal
with benthic invertebrates. Therefore, specific effects of substances on plants (that root
in the sediment) or microorganisms are seldom covered by the available experimental
studies. Recently, a standardised test with rooted aquatic plants has been developed and
adopted by OECD (OECD 239, adopted in 2014). Both rooted aquatic plants and
microorganisms also play an important role in benthic communities. Therefore, studies
according to OECD 239 should be considered if there are indications that these organism
groups are relevant for a given substance, especially in cases of higher tier sediment
assessments (e.g. when considering the use of an SSD). Furthermore, standardised
studies with microorganisms relevant for the sediment compartment need to be
developed and the sediment assessment concept needs to be revised accordingly in
future.

In the absence of any sediment tests, the equilibrium partitioning method can be used
as a screening method to decide whether sediment tests are necessary. This gives rise to
a further uncertainty as the EPM may over- or underestimate the toxicity of substances
on sediment organisms. The additional factor of 10 on the PEC/PNEC ratio for highly
adsorbing/ binding substances is meant to account for the possibility of uptake via
sediment ingestion and so take account of this uncertainty. It should, however, be
emphasised that this is only a screening approach. The EPM approach was discussed in
more detail in section R.7.8.10.As, when applicable, the information requirement in
REACH is for long-term toxicity to sediment organisms, if new data is to be generated
the assessment normally already starts with long-term tests without having information
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on the relative sensitivity of the test organisms to the substance under consideration.
Thus, there is the uncertainty that if only one long-term test is being performed, the
employed species may not be the most sensitive. This uncertainty is only partly covered
by the assessment factor of 100 and the result from this approach should therefore be
treated with some caution.

Column 2 of the standard information requirement for sediment long-term testing in
REACH Annex X, sub-section 9.5.1. deals with the choice of the most appropriate test(s)
- thereby implying that more than one test could be carried out and may be needed to
fulfil the information requirement. Therefore, it is possible to carry out more than one
sediment test. This also allows for carrying out further testing, for example to lower the
assessment factor used for PNEC derivation. The guidance on the use of assessment
factors (provided in Chapter R.10) for the derivation of PNECscqiment fOresees the use of
AF 1000 if only short-term sediment data is used. The Guidance specifies further that
PNEC;cdiment derived from short-term data may only be used as part of a screening
approach in combination of the EPM.

R.7.8.13 Conclusions for toxicity to sediment organisms

R.7.8.13.1 Concluding on suitability for Classification and
Labelling

Whole sediment tests with benthic organism are not standard tests for classification and
labelling, as only exposure via the waterphase is normally considered for deciding on the
for classification.

R.7.8.13.2 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.7.8.13.3 Concluding on suitability for use in Chemical
Safety Assessment

The available data on sediment toxicity have to be evaluated for their adequacy for use
in effect assessment and PNEC derivation according to the criteria described in Section
R.7.8.10. Normally, little if any data will be available for sediment toxicity. In this case
the equilibrium partitioning method can be used as a first screening approach to decide
whether experimental data on toxicity to sediment organisms are necessary. For
substances with a log K, >5 or substances with a correspondingly high adsorption or
binding behaviour (e.g. ionisable substances, surface active substances, substances
forming covalent bound to sediment components like e.g. aromatic amines) an additional
factor of 10 has to be applied on the PEC/PNEC ratio, to take into account exposure of
the benthic organisms via sediment ingestion. The EPM can, for instance, not be used for
substances that are highly insoluble and for which no effects are observed in aquatic
studies. For such substances at least one sediment study has to be performed
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If sediment tests are available in which the test substance was applied to the test
system via spiking of the water phase, the effect values given in mg/L have to be
converted into a sediment concentration (mg/kg) using the substance-specific
partitioning coefficient or if available, measured sediment concentrations can be used.

If only one long-term sediment test is available, it should preferably be for an
endobenthic, sediment-ingesting species and the exposure time should be long enough
to enable adequate uptake of the sediment-associated substance by the test organism.
E.g. if only a 72 h test with the bacterivourus nematode Caenorhabditis elegans is
available (is considered as long-term test as growth inhibition and egg production are
measured), the result from this test cannot be used alone for the derivation of the
PNECsediment. However, such a test can be used as 2" or 3™ test to lower the
assessment factor if (@) long-term test(s) with other benthic species like Lumbriculus or
Chironomus are already available. In general, results from short-term tests may only be
used for deriving @ PNEC,qdiment screen iN cOmbination with the EPM.

R.7.8.14 Integrated Testing Strategy (ITS) for toxicity to sediment
organisms

R.7.8.14.1 Objective / General principles

An integrated testing strategy for the sediment compartment is necessary primarily for
the use in chemical safety assessment, i.e. for the derivation of a PNECsediment. For
classification and labelling purposes sediment tests are not considered and therefore, no
new sediment tests need to be performed to fulfil this regulatory demand. Concerning
the PBT assessment, long-term sediment toxicity tests may be appropriate to decide
whether a substance fulfils the T criterion.

The testing strategy visualised in Figure R.7.8—8 described below has the objective to
give guidance on a stepwise approach to fulfil the regulatory demand.
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Figure R.7.8—8

organisms

Log Kow>3 or high
adsorption or binding
behaviour expected?

Integrated Testing Strategy (ITS) for toxicity to sediment

No sediment testing
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Collate available sediment
data, read across from
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h 4

Derive PNECgpaepn @nd

perform assessment
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10 on PEC/PNECgeq
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Derive PNECgeq
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Refine risk assessment

(PEC and/or PNEC)
A 4 A

Derive PNECgq and

perform assessment

Perform further long-

term sediment test as
appropriate or refine
PNECgeq

PEC/PNECgeq

according to R.10.5 and
perform assessment

>1?

N

EPM: Equilibrium Partitioning Method

*In some cases EPM is not calculable (e.g. highly insoluble substances,
substances with a specific mode of action, ionic substances...); see also

chapter R.7.8.10.1.

Note: in case no further risk refinements are possible, then apply appropriate risk reduction
measures (e.g. minimizing exposure sufficiently so that RCR<1).
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R.7.8.14.2 Testing strategy for toxicity to sediment
organisms

The main property of a substance that triggers the assessment for the sediment
compartment is the potential to adsorb or bind onto sediment. A log K, of 3 should be
used as trigger value for a sediment assessment. For substances exceeding this trigger
value, at least a screening assessment using the equilibrium partitioning method has to
be performed. For substances with a log K., between 3 and 5 this screening assessment
results in the same risk characterisation ratio for sediment as for the pelagic
compartment, as both PECggiment and PNECcgiment @are modelled from the corresponding
pelagic data. Special attention should be given to substances with a log K,, >5 or a
correspondingly high adsorption or binding behaviour (ionising substances, surface
active substances, substances that bind chemically with sediment components; for all
these substances the adsorption is not triggered by the lipophilicity i.e. log Ko, of the
substance but by other mechanisms). For these compounds a more comprehensive
sediment assessment is needed.

If the need for a sediment assessment is clear, the availability of existing sediment
toxicity data should be checked. In the absence of any (acceptable) sediment tests, the
equilibrium partitioning method is applied as a first screen. If there is no measured
sediment concentration available that is used as PECgegiment, the PEC/PNEC ratio derived
for the pelagic compartment can be used directly as both PECgegiment @and PNECgediment are
derived from the corresponding aquatic values using the same partitioning coefficient.
However, to take into account uptake of sediment-bound substance by benthic species,
this PEC/PNEC ratio is increased by a factor of 10 for substances with log K,,, >5 or
correspondingly high adsorption or binding behaviour (ionising substances, surface
active substances, substances that bind chemically with sediment components; for all
these substances the adsorption is not triggered by the lipophilicity i.e. log K., of the
substance but by other mechanisms), unless scientific evidence can be provided that the
extra factor is not applicable for that specific group of substances. In this case the non-
application of this additional factor has to be substantiated in detail. If the PEC/PNEC
ratio is below one, no risk for the sediment compartment is indicated for the substance
under consideration and further tests are not needed. If the PEC/PNEC ratio is above
one, there is a need to perform long-term sediment tests with benthic species.

For substances that are highly insoluble and for which no effects are observed in aquatic
studies, the application of the equilibrium partitioning method is not possible. For such
substances at least one sediment test has to be performed.

If there is already one or more (acceptable) acute or long-term sediment test(s)
available, a PNECediment is derived from these tests using an appropriate assessment
factor (as described in the Guidance on IR&CSA, chapter R.10).. In general, results from
short-term tests may only be used for deriving @ PNECscdiment screen in cOmbination with
the EPM. If long-term sediment tests with more than one benthic species are available, it
has to be considered whether these organisms represent different habitats and feeding
strategies and are thus exposed via different exposure pathways. Only in this case, a
reduction of the assessment factor is possible. If the PEC/PNEC ratio is below one, no
risk for the sediment compartment is indicated and further tests are not needed. If the
PEC/PNEC ratio is above one, there is a need to perform (further) long-term sediment
tests with benthic species.
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If there are no adequate long-term sediment tests available, a test with preferably either
Lumbriculus variegatus or Chironomus spec. using spiked sediment should be performed,
unless there are specific reasons to select another guideline/other species as explained
above. A PNEC.4iment has to be derived from the (lowest available) NOEC/EC;, using an
appropriate assessment factor.

If the PEC/PNEC ration is below 1, no risk for the sediment compartment is indicated and
there is no need to perform further tests. If the PEC/PNEC ratio is still above 1, the
uncertainty can be reduced either by refinement of PEC or by performing another long-
term sediment test with species representing different habitats and feeding strategies.

Toxicity data selection and compilation should not solely represent an array of taxonomic
groups but should also aim for a balanced and realistic representation of functional
attributes, including — but not limited to - functional traits. More precisely, regarding
invertebrates different exposure conditions and feeding strategies should be represented
by a variety of life strategies.

The following benthic species are usually recommended for testing:
e Long-term test with Lumbriculus variegatus using spiked sediment
e Long-term test with Chironomus spec. using spiked sediment

e Long-term tests with a further benthic species using spiked sediment.
Selection of 3™ species should supplement the first 2 species in terms of
habitat, feeding strategy, taxa or life-stage. This could be e.g. Hyalella azteca.

However, if there is in addition to the risk for the sediment compartment a risk for the
pelagic compartment and the PEC/PNEC for the pelagic compartment is higher than the
PEC/PNEC for the sediment compartment, any risk reduction measures applied to reduce
the exposure of the aquatic compartment will also influence/cover the sediment
compartment. In such a case the need to perform further sediment tests may be
postponed to await the outcome of the emission reducing measures.

If the PNECcegiment is derived from the lowest NOEC/EC10 from three long-term sediment
tests covering different exposure pathways and taxa and the PEC/PNEC ratio for the
sediment compartment is still above one, further action must be taken to reduce the
PEC.

In order to reduce testing, group approaches and read-across methods should be
considered to partially or completely waive sediment studies. There should be sufficient
studies available that further toxicity values can be reasonably predicted.

Examples: if for a certain chemical category clear evidence exists that the additional
factor of 10 significantly overestimates the toxicity to sediment organisms, the EPM can
be used without this additional factor. This must be substantiated in detail. In other
cases it may be sufficient to perform only one (long-term) sediment test, if for another
substance from which read-across is possible, it can be deduced which is the most
sensitive test species / test system in order to attain the lowest assessment factor.

A general guidance on how to extrapolate via read-across or chemical categories is given
in Section R.6.2.
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For the marine compartment, the same testing strategy is followed. Most of the existing
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marine whole sediment tests measure acute toxicity; only a few measure long-term,
sub-lethal, endpoints., A higher assessment factor is generally applied to the marine
environment than to the freshwater environment. See also chapter R.10.5.

Table R.7.8—5 Characterisation of the most common benthic test species from
OECD, 1SO, USEPA, ASTM and OSPAR guidelines

Species

Taxonomic group

Habitat

Feeding mode

Species from adopted OECD test guidelines
Myriophyllum rooted dicotyledonous | Freshwater, Rooted plant
spicatum macrophyte plant
rooted
Chironomus sp. insect freshwater , Suspension and
deposit feeder
endobenthic
Lumbriculus variegatus | oligochaete freshwater, Sediment ingestor
endobenthic
Hyalella azteca amphipod Freshwater, Detrivore, some
_ _ subsurface deposit
Epibenthic feeding
Hexagenia sp. insect freshwater, Surface particle
collector
endobenthic
Tubifex tubifex oligochaete freshwater, Sediment ingestor
endobenthic
Diporeia spec. amphipod freshwater, Deposit feeder
endobenthic
Caenorhabiditis elegans | nematode freshwater, bacterial ingestor
endobenthic
Leptocheirus amphipod estuarine, Suspension and
plumulosus deposit feeder
endobenthic
Ampelisca abdita amphipod marine, Suspension and
deposit feeder
endobenthic
Eohaustorius esturaius | amphipod estuarine, Deposit feeder
endobenthic
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Rhepoxynius abronius

Neanthes
arenaceodentata

Neanthes virens

Corophium volutator

Gammarus sp.

Heterocypris

incongruens

Rana pipiens

Rana clamitans

Rana sylvatica

Bufo americanus

amphipod

polychaete

amphipod

amphipod

Ostracod

amphibian

amphibian

amphibian

amphibian

marine

endobenthic

marine,

endobenthic

marine,

endobenthic

Freshwater

estuarine

Freshwater,

epibenthic

Freshwater,

Epibenthic/pelagic

Freshwater,

Epibenthic/pelagic

Freshwater,

Epibenthic/pelagic

Freshwater,

Epibenthic/pelagic

Meiofaunal predator,
deposit feeder

Omnivorous deposit

feeder

Suspension and

deposit feeder

Grazer; detritivore

Omnivorous

Suspension feeder

Benthic feeder

Deposit feeder

Suspension and
detritus feeder
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20 1n practice, many STPs treating domestic sewage also receive a fraction of industrial effluents,
and a clear separation can not always be made. Municipal/domestic STPs are defined here as those
plants of which the load predominantly consists of domestic waste waters.
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2! Following an international pilot ring test, a growth test with the ciliate Tetrahymena pyriformis
was recommended for ecotoxicological risk assessment by the German Federal Environmental
Agency. A full validation study to establish an internationally recognized Test Guideline has been
conducted in the years 2000-2003. The resulting draft for an OECD protozoan test Guideline is
currently under review.
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22 Based on the experience with the existing high production volume chemicals programme in the
EU (ca. 150 chemicals), it is expected that this approach will be seldom needed. For the large
majority of chemicals, a lower tier assessment based on a short term tests will suffice.
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23 At present a standard protocol for a test on ciliated protozoa which can provide data on revising
the PNECstp (based on ciliates) is not available. However, additional research results are
underway and will be presented in 2007 by UBA.
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Column 1 Column 2

Standard Information Required | Specific rules for adaptation from Column 1

Column 1 Column 2

Standard Information Required | Specific rules for adaptation from Column 1
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9.2. Degradation 9.2.  Further degradation testing shall be considered if
the chemical safety assessment according to Annex I
indicates the need to investigate further the degradation of
the substance. The choice of the appropriate test(s) will
depend on the results of the chemical safety assessment.

9.2.2. Abiotic

9.2.2.1. Hydrolysis as a function of | 9.2.2.1. The study does not need to be conducted if:

— - the substance is readily biodegradable; or- the substance

Column 1 Column 2

Standard Information Required | Specific rules for adaptation from Column 1
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Column 1 Column 2

Standard Information Required | Specific rules for adaptation from Column 1
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http://www.syrres.com/eSc/efdb.htm
http://www.srcinc.com/what-we-do/product.aspx?id=138
http://www.srcinc.com/what-we-do/product.aspx?id=138
http://www.syrres.com/esc/biowin.htm
http://www.epa.gov/opptintr/exposure/pubs/episuite.htm
http://www.oasis-lmc.org/?section=software
http://accelrys.com/
http://www.multicase.com/products/prod05.htm
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http://ihcp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/DDB),
http://www.srcinc.com/what-we-do/product.aspx?id=138
http://www.srcinc.com/what-we-do/product.aspx?id=138
http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
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http://www.srcinc.com/what-we-do/product.aspx?id=138
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http://www.unesco.org/new/en/natural-sciences/ioc-oceans/
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http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
http://archemcalc.com/sparc/test/login.cfm?CFID=977358&CFTOKEN=59329951
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24 please note that 12°C is at present considered by authorities as the mean temperature of
European surface waters and is required by the ECHA Member State Committee to be used as the
testing temperature for new simulation degradation tests.
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25 please note that since its 32" meeting the Member State Committee has started to require new
simulation degradation studies to be carried out at 12°C, which is understood as the mean
temperature of European surface waters. Accordingly, temperature correction of degradation half-
lives from already available study results to 12°C is recommended. In the absence of
equations/models reflecting temperature dependence of biodegradation, the Arrhenius equation as
provided under section on “Temperature dependence of hydrolysis” in this Guidance (or a similar
appropriate equation designed to normalise physico-chemical degradation rates) can be used as a
possible means of normalisation.
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26 For more up-to-date information please see the Guidance on the Application of the CLP Criteria,
section 4.1.3.2.3.2 and Annex II which have been updated in April 2012.
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27 please nore that Please note that rev. 4 is available
(http://www.unece.org/trans/danger/publi/ghs/ghs rev04/04files e.html)



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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(http://www.unece.org/trans/danger/publi/ghs/ghs rev04/04files e.html)



http://www.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html

Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
b
N




Chapter R.7b: Endpoint specific guidance
218 Draft version 3.0 (public) - April 2015




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
b
©




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2015

N
N
o

L



Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
N
=t




Chapter R.7b: Endpoint specific guidance
222 Draft version 3.0 (public) - April 2015




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
N
W




Chapter R.7b: Endpoint specific guidance
224 Draft version 3.0 (public) - April 2015




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014 22

ul

L



Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2015

N
N
)]




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
N
N




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2015

N
N
(+]




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014




Chapter R.7b: Endpoint specific guidance
230 Draft version 3.0 (public) - April 2015




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
W
[y




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2015

N
W
N




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (public) - April 2014

N
(%))
W



http://umbbd.ethz.ch/
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Available information

-Degradation test data (biotic/abiotic)
-(Q)SAR + read across predictions
-Other relevant information (e.g. Sw, log Kow)

Conclusion on YES
degr.

Application for

-Environmental hazard classification
-PBT and vPvB assessment

\ 4

possible?

Screening tests

-Ready biodegradation test (REACH Annex VI)
-Hydrolysis test * (REACH Annex VI)

-Direct photolysis test *

-Modified ready tests

Conclusion on YES
degr.

-Exposure assessment for use in risk
characterisation

*Consider degradation products

Application for

-Environmental hazard classification
-PBT and vPvB assessment

possible?

Enhanced test design and simulation tests

-Enhanced ready biodegradability test design
(If needed and sufficient)
-Simulation degradation test (REACH Annex VII) **

Choose relevant test (Pelagic, sediment, soil, STP)
according to need.

Consider Kp & Environmental partitioning

A 4

-Exposure assessment for use in risk
characterisation

Confirmatory use for

-Environmental hazard classification
-PBT and vPvB assessment
-Exposure assessment for use in risk

A 4

characterisation

**If primary degradation rate is obtained: consider
degradation products
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| Evaluate available information | . X X
Add data on toxicity and bioaccumulation

and decide on classification

Conclusion on
degradation?

In absence of measured data regard as
NRD by default and ad data on toxicity
NO and bioaccumulation and decide on
classification or do QSAR

QSAR |<-------______________'

Regard as NRD by default (possibly

supported by QSAR) and ad data on
NRD? YES or NO »| toxicity and bioaccumulation and decide
on classification or do SAR

1
| SAR |<- ——————————————————— -

Add data on toxicity and bioaccumulation
and decide on classification

@ Add data on toxicity and bioaccumulation

and decide on classification or do
YES hydrolysis test

A

T
| Hydrolysistest | —-=—-—-=—=—=—=—=——————=——-=——- -~

Classifiable degradation

products?
YES Regard as RD.
(or not known) NO (Consider data on toxicity and
Ready biodeg. test I: bioaccumulation and classify)
NO .| Regard as RD.
»| (Consider data on toxicity and
bioaccumulation and classify)
Classif. YES Regard as NRD.
category OK? » (Consider data on toxicity and
bioaccumulation and classify)
Simulation test
available?
YES Classifiable degradation
products?
NO
Regard as NRD. Regard as RD.
(Consider data on toxicity and < »| (Consider data on toxicity and
bioaccumulation and classify) YES NO bioaccumulation and classify)
(or not known)
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>1000 Ready biodegradability Log Kow
Hydrolysis Vapour pressure
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Relevant Recommended biodegradation studies
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http://www.oecd.org/document/30/0,2340,en_2649_34365_1916638_1_1_1_1,00.html
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Method Test duration Inoculum Test conditions Measurements Limitations

Ready Biodegradability Tests
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Test duration

Inoculum

Test conditions

Measurements

Limitations
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Method Test duration

Inoculum Test conditions Measurements

Limitations
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Method Test duration Inoculum Test conditions Measurements Limitations

Sewage Treatment Simulation Tests

Primary Biodegradability Tests
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Method Test duration Inoculum Test conditions Measurements Limitations

Simulation Tests for Marine Waters

Simulation Tests for Soil
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Method Test duration Inoculum Test conditions Measurements Limitations

Inherent Biodegradation Tests — Water
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Method Test duration Inoculum Test conditions Measurements Limitations

Inherent Biodegradation - Soil
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Method Test duration Inoculum Test conditions Measurements Limitations
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30 The ready biodegradation testing implies use of inoculum from municipal STPs - and thus the
adaptation that occurs in domestic STPs is implicitly taken into account
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