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organism and when it result in a toxicity response (Newman and Jagoe, 1994; Campbell et al.,
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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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0.01-0.45 pm colloid inert particles that remain suspended may exist.
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Step 2 - Analysis of mode of action

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

v

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

v

Step 4 - Evaluation of existing in vivo testing data

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

v v

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?

v v v

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)

v

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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A
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Parameter Sub-parameter Issue Recommendation

Temperature Most Guidelines include temperature as a standard physical parameter as the organisms may be
stressed or the validity of the results may not be achievable outside of the recommended limits (e.g. at
less than 18°C it may be difficult to achieve the validity criterion of >60 juvenile daphnids per surviving
adult within 21 days recommended in OECD 211). However, the change in temperature during the test
is just as important. Fish are particularly sensitive to temporal temperature variations which can lead to
temperature shock.

In any test, spatial variation in temperature is also critical, and as climate rooms are often inconsistent,
comprising both hot and cold spots, ideally oxygen should at least be measured in test systems with the
greatest spatial separation. Any suggestion that systematic differences in temperature occurred
between groups should lead to consideration of the validity of the study.

Hardness/ The optimal ion requirement and composition varies from species to species and these are generally
indicated in the test method. Hardness may influence the bioavailability of certain test substances (such

Conductivity as metals and metal compounds) and in these cases measurement of this parameter is relevent. For
example, hardness is used in bioavailability models such as Biotic Ligand models (BLM) to describe
competition effects for metals.

Alkalinity Carbonate ions may alter speciation of metals. Hence for a proper understanding of metal speciation in
the test medium knowledge on the alkalinity may improve our understanding of the test results.

Chlorides/ Salt effects may have a pronounced influence on test results. Most organisms tolerate chloride levels up
to 500 mg/L. Above this threshold, depending on the organisms tested, osmotic stress may occur and

salinity bias the test results. For some metals lie Ag the formation of chloride complexes may also influence
the bioavailability.

NH3/NH, Ammonia is highly toxic and in dynamic equilibrium with the less toxic ammonium ion, is thus influenced
by pH and to some extent temperature. Many species, including fish, directly excrete ammonia via the
gills and faeces into the water and in static systems, or in high stock density tests, the ammonia
concentration is likely to increase during the study. This may be a particular problem for sediment based
systems which may be static for long periods of time. In studies where ammonia can cause a problem,
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Difficult Potential problems with Advice on interpretation Possible refinements
property standard test procedures
If direct dosing of the medium can be achieved, e.g. by use of
solvents within the limits allowed by the test guideline, the data
will represent the hazard of the sum of the components and the
E(L)C50 can be used to obtain a PNEC (though it will still not be
known which components caused the effects).
The substance is | Solubility may be difficult to | Ideally, tests using appropriate dissolution techniques and with | If the PNEC represents an
poorly soluble in | determine and is frequently | accurately measured concentrations within the range of water upper limit, further testing
the test medium  recorded as less than the solubility should be used. Where such test data are available, they | may be required following
(water solubility  analytical detection limit. should be used in preference to other data. However, some risk assessment. This may
typically <1 techniques may present certain drawbacks, which must be taken  require a more
ma/L) into account. For example, the effect of any solvent needs to be | appropriate method or
[t may be difficut to dissolve | d€termined, and solvents are not appropriate for mixtures where | sensitive analysis (e.g.
[similar the use of the solvent can give preferential dissolution of one or | using radio-labelled test
problems can | the substance in a test solution, | o oents (this may also apply to impurities). OECD (2000) | compound).
and to maintain and verify
apply if the provides more examples.
EUbStancals concentrations.
simply difficult
to analyse in the For substances that are
testmedium]  Toxicity may be observed at  Te Study report should be read carefully for indications of the not acutely toxic at their
comcantrations belon the lwest | Presence of undissolved test material (e.g. droplets or surface limit of water solubility,
Eeeeale corertration] layer). If this is the case and effects are observed, the results the need for chronic
should be treated as invalid. testing has to be
addressed if required by
the risk assessment
Results may be expressed in (provided the solubility is
terms of nominal concentration, | [OXICity may be observed at concentrations nominally in excess of |\ " g o
which might exceed the true | Water solubility, or below the detection limit of the analytical
dissolved concentration of the | Method. Such data are not automatically invalid since the original
Substance Infthe testmedium| | SolJPNIbY esbimate may be Ungertain, and the solutionmay have
been prepared appropriately (e.g. provided any undissolved Substances that are not
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Test guidelines
a. Adopted OECD test guidelines for aquatic pelagic toxicity

Organism F/S Type of test Test guideline (Year) Exposure

Algae F | Growth inhibition 201 (2006) 72h

Lemnasp | F  Growth inhibition 221 (2006) Up to 14 days

Daphniasp. | F | Acute immobilisation 202 (2004) 48 h

Daphnia F | Reproduction 211 (1998) 21 days

Fish F | Acute toxicity 203 (1992) 96 h

Fish F | Prolonged toxicity 204 (1984) 14 days

Fish F/S | Early-life stage toxicity 210 (1992) 30-60 days, species
(FELS) dependent

Fish F/S | Short-term toxicity teston | 212 (1998) Species dependent
embryo and sac-fry stages

Fish F | Juvenile growth 215 (2000) 28 days

Organism F/S Type of test Project Exposure Additional
nr
Daphnia E Enhanced 28 21 days Endocrine endpoints
reproduction
Copepod S Reproduction and B 20-26 days
development
Mysid S Life cycle toxicity 218 60 days or Endocrine endpoints
longer
Amphibian  F Thyroid toxicity 2.19 21 days Endocrine endpoints
Fish F Fish embryo toxicity 2.7 Up to 6 days
Fish F/S  Life-cycle toxicity 2.12 Species Endocrine endpoints
dependent
Fish F Sexual development | 2.14 60-90 days Endocrine endpoints
Fish F Screening 2.18 21 days Endocrine endpoints
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Taxonomic Species
group
Algae F Selenastrum capricornutum
Scenedesmus subspicatus
Chlorella vulgaris
s Skeletonema costatum
Thallassiosira pseudonana
Isochrysis galbana
F Selenastrum capricornutum
Scenedesmus subspicatus
Chorella vulgaris
s Skeletonema costatum
Phaeodactylum tricornutum
Macrophytes S Champia parvula
Plants F Lemna gibba
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Taxonomic Fresh/ Species Exposure time / endpoint Guideline
group 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)
Insects F Wyemyia Smithii ASTM (E-1365-90), FIFRA (§142-1)
(mosquito)
Rotifers F Brachyonus ASTM (E-1440-91)
Bacteria 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
Gadus morhua
F Pimphales promelas
F Oncorhynchus mykiss
Salmo gairdneri
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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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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! In 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.



Chapter R.7b: Endpoint specific guidance

Draft version 3.0 (internal) — December 2015 135 |£

Deleted: Version 2.0 -
November 2014



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

Chapter R.7b: Endpoint specific guidance

[y
W
(<))

raft version 3.0 (internal) — December 2015

Deleted: Version 2.0 -
November 2014




Chapter R.7b: Endpoint specific guidance

Draft version 3.0 (internal) — December 2015 137 |£

Deleted: Version 2.0 -
November 2014




Chapter R.7b: Endpoint specific guidance

November 2014

| 138 Draft version 3.0 (internal) — December 2015 ,/”{Deletem Version 2.0 -




Chapter R.7b: Endpoint specific guidance

Draft version 3.0 (internal) — December 2015 139 |£

Deleted: Version 2.0 -
November 2014




Chapter R.7b: Endpoint specific guidance

November 2014

| 140 raft version 3.0 (internal) — December 2015 ,/”{Deletem Version 2.0 -




Chapter R.7b: Endpoint specific guidance

November 2014

Draft version 3.0 (internal) — December 2015 141 |£ Deleted: Version 2.0 -

1. Preliminary indication of potential endocrine activity in aquatic organisms

| [ Deleted: -

-> determine concern of potential endocrine mode of action of the substance using Weight of
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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 or combinations of tri

[Deleted: .

might be important as well (e.g. binding to sediment particles that is not Kow/Koc
driven, but where for instance the distribution coefficient Kd is important, persistence in
the sediment compartment).

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._Field and mesocosm studies should be
considered to validate results of laboratory studies, particularly for substances where
sediment ageing processes have been shown to occur (e.g. like for nickel, as shown in
Costello et al., 2011).
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R.7.8.7.2 Objective of the guidance on toxicity to sediment
organisms
Jhe main objective is to provide guidance to registrants on sediment toxicity testing and Deleted: <# > Page Break-
to allow registrants to develop an Integrated Testing Strategy (ITS) for sediment toxicity <#>Objective of the guidance
: } . _ on toxicity to sediment

(defined in details in section 7.8.14). organismsq
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 [Deleted: chemical ]
performed in the most realistic way possible, (e.g. Brumbaugh et al. 2013). [Ddeted: ) ]

The determination of the concentration-response relationship should lead to the
identification of the No Observed Effects Concentration NOEC or EC,o from long-term
tests (or median lethal concentration LCs, from acute tests,in some cases). This [Deleted: . ]
NOEC/EC;, (or LCsg) is subsequently used for deriving a Predicted No Effect
Concentration for the sediment (PNECsgiment). In general, EC,o values are preferred as
these are statistically derived from the entire dataset, and less dependent on test design
considerations than the NOEC. The use of acute studies is not recommended and
preference should be given to the use of chronic data. This PNECsegiment iS cOmpared with
the Predicted Environmental Concentration in the sediment (PECscgiment) t0o decide
whether there is a risk to sediment organisms from the exposure o the substance (see  Deleted: of the chemical. ]
Part E of the Guidance on IR&CSA on risk characterisation).

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)., Deleted: However, if in the
PBT/vPvB assessment the
registrant cannot derive a
definitive conclusion (i) ("The
substance does not fulfil the PBT

Column 1 Column 2

Standard information required Specific rules for adaptation from column 1 and vPVB criteria”) or (i) ("The
substance fulfils the PBT or vPvB
9.5.1 Long-term toxicity to sediment 9.5.1 Long-term toxicity testing shall be proposed by | criteria”) in the PBT/vPVB
. . . . \ assessment using the relevant
organisms the registrant if the results of the chemical safety available information. he must
assessment indicate the need to investigate further based on section 2.1of Annex XIII
the effects of the substance and/or relevant tOIREA(éH,fgene"?te tfhe zec_es_sary
f f i relevant information ror deriving
degradatlon products.on sediment organisms. The one of these conclusions
choice of the appropriate test(s) depends on the regardless of his tonnage band
result of the chemical safety assessment. (for further details, see Chapter
R.11 of the Guidance on IR&CSA).
[Deleted: 7 ]
R.7.8.9 Information on toxicity to sediment organisms and its sources  Deleted: 7 )
For most substances uptake from water (bioconcentration, defined as the net result of | [Deleted: chemicals ]

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
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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. Dietary exposure is important for

explaining substantial proportions of steady state tissue concentrations for exposed
organisms. The importance of dietary exposure relative to water exposure as a cause of
toxicity is currently not fully understood. In summary, 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

Information sources

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. Registrants should clearly report

and justify deviations from guidelines. Hereinafter an overview of the available

|

standardised (short- and long-term) test methods for sediment with benthic organisms is |

given. In
taxonomic group, habitat and feeding mode.

Whenever new sediment toxicity data is generated, accepted long-term guideline studies
are preferred. For existing studies, non-standard, non-guideline studies may be
acceptable if these are well documented, relevant and of high guality. Often such studies
are used in weight-of-evidence approaches.

OECD test guidelines exist for insects and midge larvae Chironomus sp. (OECD 218 and
233), oligochaetes Lumbriculus sp. (OECD 225), and Myriophyllum spicatum (OECD
239). 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. 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 (see for instance Nowell et al. 1999). A guideline for rooted plants
(Myriophyllum spicatum) is also available (OECD 239). Registrants should choose the
most appropriate and sensitive test protocol(s) based on, for example, substance
properties/uses and provide a justification for the choice. The proceedings of the ECHA
topical scientific workshop on sediment risk assessment offer additional information on
the relevance of the different taxonomic groups and exposure groups that should be
considered in the selection of the test species (ECHA 2014).

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.qg. Caenorhabditis elegans. Nematodes are commonly found in the

|

|
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sediment compartment and are thus biologically relevant species to be studied. The
feeding strategy of the nematode species should be considered in connection with the
binding process of the chemical to sediment particles, as in general nematodes are
selective feeders and do not ingest the sediment particles; a justification for the
selection of the species should be provided. 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!3

Both guidelines are designed for studying long-term toxicity (28d exposure) of

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 water phase (OECD 219) was initially developed for
pesticide specific exposure situations. Therefore, OECD TG 219 is in principle not
acceptable unless a case-by-case justification for its suitability, e.g. related to the
expected environmental release conditions, is provided.

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

sedimentl4

This test is an extension of the OECD test guideline 219 (spiked water) or 218 (spiked
sediment). The guideline is designed fo 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 complete exposure duration is circa 44 days for Chironomus riparius and C.
yoshimatsui, and circa 100 days for C. dilutus. Chironomid emergence, time to
emergence, and sex ratio of the fully emerged and living midges are assessed.

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

12 5ee OECD library at http://www.oecd-ilibrary.org/environment/test-no-218-sediment-water-
chironomid-toxicity-using-spiked-sediment 9789264070264-en.

13 see OECD library at http://www.oecd-ilibrary.org/environment/test-no-219-sediment-water-
chironomid-toxicity-using-spiked-water 9789264070288-en.

14 see 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.
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This Test Guideline is designed to assess the effects of prolonged exposure (28 days) to
sediment-associated substances on the reproduction and the biomass of the endobenthic
oligochaete Lumbriculus variegatus, (Miller).

The measured endpoints are yeproduction and biomass (ECx and/or NOEC/LOEC).

Test No 239: Water-Sediment Myriophyllum spicatum,

toxicity test16

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 (in
particular situations the test guideline can also be adapted for use with other species
such as the reed Glyceria maxima).

Shoot apices of healthy and non-flowering plants are exposed over a period of 14 days.
The measured guantitative variables include assessment of shoot growth expressed as
both weight (fresh and dry) and length (fresh). The measured qualitative variables
include presence or not of chlorosis and necrosis or growth deformities. Normally,
exposure via sediment is the relevant route of exposure for sediment risk assessment.

Test No 235: Chironomus sp., acute immobilisation test!”

This Test Guideline describes an acute immobilisation assay on chironomids 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. 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 concentration.

ASTM Test Guidelines

A number of ASTM guidelines with different species are available!8. 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.,

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

16 See OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-239-water-sediment-
myriophyllum-spicatum-toxicity-test 9789264224155-en.

17 See OECD ilibrary at http://www.oecd-ilibrary.org/environment/test-no-235-chironomus-sp-
acute-immobilisation-test 9789264122383-en.

18 ASTM test guidelines: http://www.astm.org/Standard/standards-and-publications.html
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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 dilutus (previously named C. tentans): 10-d survival and

growth_test for sediments (short-term)

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 dilutus (long-term,)

EPA 600/R-94/025 Methods for assessing the toxicity of sediment-associated
contaminants with estuarine and marine amphipods.

e 100.4: 10-d test for measuring the effects of sediment-associated
contaminants on survival with Ampelisca abdita, eohaustorius estuaries,
Leptocheirus plumulosus, or Rhepoxynius abronius. Reburial of surviving
amphipods in control sediment is an additional measurement that can be used

as an endpoint.

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 gndpoints (long-term).

JSO test guidelines
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ISO 16712:2005 Water quality - Determination of acute toxicity of marine or estuarine
sediment to amphipods.

marine or estuarine sediments or substance, industrial or municipal sludge, or other solid

wastes that may combine with marine or estuarine sediments (short-term).

JS0 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. However, the result

from this test alone cannot be used alone for the derivation of the PNECcgiment-

IS0 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-d exposure to whole sediment. This is a short-term test

IS0 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 aqguaticum. 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).

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).

instance has a collection of biological test methods for testing freshwater sediment
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species, Hyalella azteca, Chironomus dilutus or Chironomus riparius,and marine or

estuarine amphipods or luminescent bacterial®.

Non-standard test methods

There are y)nany 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 summaries?0.

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 PNECgediment, SuUch 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,

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_—
Evaluation of information

Non-testing data on toxicity to sediment organisms

19 Biological Test methods Series are published at: http://ec.gc.ca/faunescience-
wildlifescience/default.asp?lang=En&n=0BB80E7B-1.

20 practical Guides are available on the ECHA website at: http://www.echa.europa.eu/practical-
quides.
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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
see Chapter R.10). 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.

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.q
may be provisionally calculated using the equilibrium partitioning method (EPM). This
method uses the PNEC,, .t 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 PNEC.ediment Using the EPM (PNECcediment screen). Please refer to Chapter
R.10 of the Guidance on IR&CSA (section 10.5). Normally, EPM can only be applied to
neutral organic chemicals.

Several factors have to be considered when using this method. To increase the
reliability of PNECcegiment 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.

normalisation to 5% organic matter (OM)21, 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 hi
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, the EPM can only be used in a modified way. For such

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.

EPM is based on sorption to organic matter. Therefore, it cannot be used for some
classes of substances, e.g. when binding behaviour is not driven by lipophilicity (e.g.
aromatic amines forming covalent bonds to sediment components, ionisable

21 7o be noted that EUSES calculated PECs are also normalised to 5% OM.
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substances?2, surface active substances). 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,quatic has been derived, the EPM cannot be used to derive the
PNECediment screen. The EPM is thus not applicable for instance with poorly water soluble
substances for which no effects are observed in aquatic studies. For such substances, 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, sediment tests with water-
only systems may only be used for screening purposes in combination with the EPM. If
EPM does not indicate a risk and a water-only study also indicates a high NOEC/EC10,
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the confidence in the EPM result could in some cases be high. Bioaccumulation studies
can be instructive to decide on the need for sediment testing or on the species to be
tested. For instance, a very poorly water soluble substance that does not exert effects in
aquatic studies, but shows a relatively high bioaccumulation potential very likely needs a
sediment risk assessment.

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. It is important that the registrant clearly justifies his choices, e.g. test system,
test species, method of spiking etc. as outlined 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
Myriophyllum spicatum), for instance, was only adopted in September 2014. Efforts are

22 1n this context are considered as ionisable those substances which present that characteristic at
environmental pH (4-9).
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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 strategies in the sediment. Further, different taxonomic groups
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(normally species from different phyla, subphyla, or in case of Arthropoda classes)
should be represented. Usually, a distinction is made between epibenthic species (living
on or slightly above the sediment surface) and endobenthic species (burrowing in the
sediment). 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. Each group represents different energy pathways and
different trophic levels in aguatic food webs and hence may express different responses
to substance exposures. If there are indications that plants are a sensitive group, tests
with (rooted) plant should be considered. However, in many cases there will not be a
large data set for the sediment compartment. The integrated testing strategy outlined in
Section R.7.8.14 below explains the minimum data set needed for sediment risk
assessment.

Substance properties and mode of action are also important parameters to consider
when selecting appropriate test organisms. Especially for strongly adsorbing or binding
substances (e.g. logkow>5) sediment-dwelling organisms that feed on sediment
particles (e.g. Lumbriculus variegatus, Tubifex tubifex) are usually 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). 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
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be used to determine the species to be tested for fulfilling REACH requirements. Data on
pelagic species could highlight whether invertebrates or plants/algae are substantively
more sensitive; any data on terrestrial species could also highlight whether for instance
oligochaetes, arthropods, nematodes or plants are likely to be more sensitive. Similarly,
data from analogues can inform on the most relevant sediment species to be tested.

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 above (ECHA, 2014).

Endpoints

Endpoints studied in sediment toxicity tests should be of ecological relevance, i.e.
possible showing effects relevant at the population level. For long-term tests the sub-
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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.

Jin OECD document on “Current approaches in the statistical analysis of ecotoxicity data:
a guidance to application” (OECD 2006).

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 ingestion and/or contact with sediment particles (for sediment-
ingesting organisms). For some species different routes of exposure could be relevant
according to the situation, depending on the food availability in the substrate (this is
particularly true for species subject to alternations between immersion and emersion
phases). Sediment organisms can thus be exposed via their body surfaces to substances
in solution in the overlying water and in the
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, (e.g. logKkow>5 or logKoc>3), 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 substanc are should
be taken to use the same metric in both effects (PNEC) and exposure assessment (PEC).
Concentrations in bulk sediment/overlying water/pore water/... must be measurable in
the test system(s) and matched by an exposure prediction (PEC) using the same metric.

Composition of sediment, artificial, vs natural sediment

Both artificial and natural sediments have advantages and drawbacks. ,

Natural sediment could be considered of greater representativity and ecological
relevance. But commonly characterised natural sediments are not available on the open
market and they present the disadvantage of a more complicated collection,
characterisation, inter-study comparisons. Furthermore the residual contaminants that
may be found in natural sediment may make interpretation of results more complicated
(even if corrected for by the controls).

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. Furthermore, the constituents of artificial
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sediment are generally well characterised. However 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_(Wiegelhofer
et al., 2003). Furthermore, 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 whole, due to the level of characterisation and reproducibility possible, artificial
sediment is generally preferred over 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. Nevertheless there are some exceptions where
natural sediments can be more useful (e.g. data rich metals requiring more realistic
equilibration in natural sediments).

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 Biochemical Oxygen Demand (BOD) of the
sediment-water system Jeading to a need for supplementary aeration to prevent
suffocation of, test organisms.

JIn addition to the requirements outlined in the different guidelines, 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).
Usually, at least a normalisation to 5% OM content should take place unless the
substance does not bind to the organic fraction of the sediment, but rather to the
inorganic fraction. Further, the sediments should preferably be characterised by origin,
(natural sediments), 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,as well as Fe and Mn (ICMM, 2002).

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._Some further information can be
found in DeWitt et al. (1988) and Burton et al. (1991).

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 fo 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
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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 water phase 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).

Jhe 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,and for some substances evaporation losses could occur. Roughly, a
Henry’s law constant of 1-10 Pa.m3/mol can be used an indication when issues with
volatility could become important. 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 (U.S. EPA 2000). Direct addition can in some cases be a viable alternative,
but has to be performed with care (e.g. achieving homogeneity can be very challenging).

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,and might
require taking into account several considerations. In some cases a balance between
gquilibration and degradation/hydrolysis might need to be found. This is for instance
acknowledged in the proposed guidance on a sediment-water Lumbriculus toxicity test
using spiked sediments (OECD 2007). Results of higher tier environmental fate studies
(e.g. degradation simulation testing, bioaccumulation) can inform on the appropriate
equilibration time.

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, Hutchins et al., 2008, Brumbaugh et al.,
2013). 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, solid sediment
bhase and pore water, and that testing be initiated only when the overlying water, solid
sediment and pore water concentrations, reach steady state concentrations. Aging and
weathering processes may have an impact on sediment toxicity._ Aging may involve the
redistribution of some metals from one solid phase to another, and this redistribution
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can result in decreases in toxicity to benthic organisms (e.g. as shown in Costello et al.
2011 for nickel). The rate at which these changes occur may be longer than the duration
of many chronic sediment toxicity tests, which suggests that laboratory tests performed
with metals spiked into natural sediments will be conservative, as they will usually be
too short in duration to capture ageing processes. Therefore, the influence of ageing
processes should be considered in a Weight of Evidence based analysis of uncertainties
that are applied to laboratory-derived PNEC values. 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.

Aging might also be relevant for some organic substances and is linked to bioavailability
(discussed under 7.8.10.3), but less knowledge is available compared with metals.

Feeding

In long-term tests, especially with reproduction or growth as endpoint, feeding of the
test organisms is necessary. When possible according to the guideline, 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, especially for
strongly adsorbing substances (see for instance paragraph 31 of OECD TG 218 and 233).
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).

Duration of exposure

Most guidelines have clearly defined test durations or critical milestones (e.g. chironomid
emergence) that need to be achieved. A consideration in the selection of test guidelines
is the duration of exposure in a sediment test: it should be long enough to ascertain, that
the test substance is really taken up by the test organisms. Especially for strongly
adsorbing 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.7.8.9.1) include an exposure period of at least 10 days for
short-term and 28 days for long-term tests. However, there are pother 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-gfficient as jt reduces the fotal test time. However, if only a short-term
test is available (e.g. 72 h study), the yesult from this test cannot be used alone for the
derivation of the PNEC.ediment-

Water and sediment quality parameters

Quality parameters like oxygen content, pH, ammonium concentration, temperature,_and
water hardness should be measured in both pore water and overlying water, usually at
regular intervals during a test, The results should be reported in the study report.
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Monitoring and reporting of these parameters is important for the evaluation of sediment  Deleted: This ]
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. |  Deleted: | )

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 NH3 from
NH4*. Ammonium may be formed during the study e.g. from the food added to the test
system and certain species excrete ammonia directly. As NH; 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, (typically [Deleted: . ]
<1 pg/l is recommended in the guidelines).

Also sediment parameters should be measured, especially in case natural sediments are
used. Important parameters are for example the redox potential, the cation exchange
capacity (CEC), particle size distribution, total organic carbon content.

Test system

Jhe overlying water systems in sediment tests ynay be static, semi-static or flow- Deleted: Sediment
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 factors on the test results. However,, as regular renewal of overlying water is [
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Deleted: performed in

expected to affect chemical equilibrium resulting in losses of test substance from the
system,_static systems are usually 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 and
the registrant should justify his selection of overlying water renewal.

overlying water.
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Test design

The following guidance should be applied when evaluating non-standard tests. Tests
performed according to standard guidelines should follow the guidance given jn those [Deleted: there ]
standard guidelines.

For a proper statistical evaluation of the test results, the number of test concentrations

and replicates per concentration are critical factors,and are described in the guidelines. If | [Deleted: . ]
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. , Deleted: As a general rule the
statistical power will be sufficient if
the following recommendations
are observed:
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| A limit test using only one test concentration and a control (and solvent control) may be
performed.

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 important to sample at
appropriate frequency for the study length in the relevant matrices, e.g. water column
(to document the lack of exposure via this route), and bulk sediment and pore water to
document the potential exposure via these routes. This is depending on the guideline
and substance tested..

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._As conventional pore water measurements may lead to results that
cannot be interpreted, the use of Passive Sampling Devices (PSDs) to estimate the
“freely dissolved concentrations” may be a good alternative. PSDs work best for non-
polar organic chemicals while they are more difficult to be implemented for polar
compounds. However, PSDs have important limitations. Passive sampling for example,
cannot account for dietary uptake. Additionally, most of the PSDs experiments
performed in the laboratory not always reflect the actual situation in the field as
equilibrium conditions may never be obtained under realistic field conditions. For metals
the free ion and its potential to complex/compete/internal distribution with other organic
and inorganic ligands for the available biological binding sites is key to understand metal
bioavailability. Further studies are necessary to fully evaluate the potential of passive
sampling devices for metals. Equilibrium devices such as pore water “peepers” are
providing promising results with a view to be used for those benthic species that are
exposed to metals primarily through contact with the porewater. Diffuse gradient in thin
films (DGT) (i.e. non-equilibrium devices to measure metal flux) have been less
evaluated for assessing the bioavailability of metals in superficial sediments with regard
to predicting benthic organism bioaccumulation/toxicity.

ffect values should be preferabl

this approach should only be followed if analysis shows that the substance being tested
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R.7.8.10.2 Field data, monitoring and mesocosm data on ( Deleted: toxicity to )
‘'sediment organisms

JFor the purposes of prospective risk assessment when evaluating single substances in a
regulatory context, such as under 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.7.8.4.1.9
Exposure

Deleted: It is referred to Section

R.7.8.10.3 Rules according to Annexes to REACH and related
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, to REACH long-term toxicity tests for
sediment organisms shall be proposed if the result of the chemical safety assessment
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.:

Deleted: Chemical Safety
Assessment (CSA)

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 degradation/transformation products (see | [Deleted: metabolites ]
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 yelevant degradation/transformation products exclusively in this |  Deleted: metabolites ]
compartment (i.e. indications of anaerobic/aerobic degradation in the

sediment of the parent compound to relevant degradation/transformation ( Deleted: metabolites ]
products)

V. Monitoring data showing occurrence of the substance or relevant
degradation/transformation products in sediment_at ecologically relevant [Deleted: metabolites }
concentrations

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
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particles are covered by the pelagic tests. On the other hand, substances with a high
potential to adsorb onto sediment (e.qg. log Koy >5_or Log Ko >3) 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 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. Substances with tonnages below 1000 t/y and a not having a high potential for
adsorption (e.g. log Kow <5 or log K,. <3) do not normally need a sediment risk
assessment.

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 poor water soluble substances with high adsorption potential.
The exposure duration in aquatic studies can in some cases be too short to reach steady
state conditions for such substances. 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.
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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 of Appendix R.7.13-2 on SEM-AVS
normalization®.

Bioavailability considerations for organic substances

Also for organic substances bioavailability corrections are — at least theoretically —
possible. The term bioavailability is defined in many different ways. According to the
proceedings of the topical scientific workshop (ECHA 2013) the following is proposed.

25 SEM = Simultaneously Extracted Metals; AVS = Acid Volatile Sulfides.

[ Deleted: a

[ Deleted: ).

)
J

[ Deleted:

—~

[ Deleted: =

[ Deleted: >




Chapter R.7b: Endpoint specific guidance
Draft version 3.0 (internal) — December 2015 163 |

The total concentration of a chemical in a sediment can be divided into an irreversibly
bound pool (i.e. non-extractable, bound residues), reversibly bound, and freely dissolved
pool. The reversibly bound and the freely dissolved pool constitute the (bio-)accessible
pool. Accessibility is operationally defined. The accessible pool defines the fraction of the
total concentration that can undergo degradation, be mobilised or taken up by
organisms. However, it is a poor measure for the actual diffusion, partitioning or uptake
process, which is rather driven by the freely dissolved concentration or the chemical
activity. The chemical activity, as well as the freely dissolved concentration, can be
measured by passive sampling devices. Bioavailability is linked to (bio-)accessibility and
to the freely dissolved concentration (or the chemical activity). Bioavailability also
includes the uptake of a chemical by the organisms. Although recent developments in
the scientific community suggest using bioavailability concepts in risk assessment (e.qg.
Ortega-Calvo et al. 2015), there is relatively little experience applying these concepts in
a regulatory context in prospective risk assessment and the uncertainty when using
bioavailability corrections can be relatively large. Proper justifications are a prerequisite
when using bioavailability concepts.

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
normally lower than that of the parent compound. The same triggers as for parent
compounds (e.g. log K.>3) can be lied to degradation products. If it is foreseeable

that degradation products accumulate in the sediment compartment, testing of
egradation

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 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.
The EFSA PPR Opinion 2015 provides some scientific principles to be considered when
using the SSD approach when assessing sediment organisms exposed to active
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substances of pesticides and transformations products from these substances. These
considerations can help to build a justification for SSD approaches under REACH.

R.7.8.12 Remaining uncertainty

Compared to the case for the pelagic compartment, there are fewer tests on different [Deleted: only few

organism groups or trophic levels available that examine the effects of industrial

[Deleted: chemicals

assessment concept is still limited. For some metals more work is available, e.g. on SEM-

AVS, including field studies (see e.g. Nguyen et al. 2011).

The majority of the available gxperimental studies with standardised test methods deal
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in the sediment) or microorganisms are seldom covered by the available experimental Deleted: only

studies. Recently, a standardised test with rooted aquatic plants has been developed and
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macrophyte test can also be adapted for use with other species such as the reed Glyceria
maxima. This species may be most relevant when other information on the substance
(e.qg. on its mode of action or data from terrestrial plant testing) indicates that the
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develop standard test methods
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substance shows particular phytotoxicity to monocotyledonous plants rather than to [Deletec_i: assessment concept
dicotyledonous plants. Currently, standardised studies with microorganisms relevant for accordingly in future

the sediment compartment are not available.

In the absence of any sediment tests, the equilibrium partitioning method can be used Deleted: is

for neutral organic substances as a screening method to decide whether sediment tests

are necessary. This gives rise to a further uncertainty as the EPM may pover- or Deleted: is
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for the possibility of uptake via sediment ingestion and so take account of this
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The EPM approach was discussed in more detail in section R.7.8.10. When the
information requirement in REACH is applicable it is intended to cover long-term toxicity
to sediment organisms. Therefore, if new data are to be generated following the EPM

assessment, the testing strategy would normally already start, with long-term tests but [Deleted: s
without having information on the relative sensitivity of the test organisms to the
Substance under consideration. Thus, there is the uncertainty that if only one long-term [Deleted: chemical

test is being performed, the employed species may not be the most chronically 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
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factors (provided in Chapter R.10) for the derivation of PNECsegimen: fOresees the use of
AF 1000 if only short-term sediment data are used. The Guidance specifies further that
PNECediment 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 water phase is normally considered for deciding on
the classification._If available, tests with sediment organisms performed without
sediment can be useful for classification and labelling.

R.7.8.13.2 Concluding on suitability for PBT/vPvB
assessment

Loncerning the PBT assessment, there are no direct T criteria for sediment studies, but
long-term sediment toxicity tests may be appropriate to decide whether a substance
fulfils the T criterion. Full 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.7.8.1. 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 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, normally not be used for substances that are
poorly water soluble and for which no effects are observed in acute and/or chronic
aquatic studies or for substances with a high adsorption or binding behaviour that is not
driven by lipophilicity (e.g. ionisable substances, surface active substances, substances
forming covalent bound with sediment particles like e.g. aromatic amines). For such
substances at least one sediment study has to be performed.

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 bacterivorous nematode Caenorhabditis elegans is
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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
PNECsedgiment- 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 @ PNECccdiment screen 1N COmMbination 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 PNECgediment- «

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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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. Further triggers for a
sediment assessment are also given in R.7.8.7. A log K,,, of 3 should be used as trigger
value for a sediment assessment, For substances exceeding this trigger value, the
availability of existing sediment toxicity data should be checked. In the absence of any
(acceptable) sediment tests, the equilibrium partitioning method can be applied as a first
screen.

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
PECsediment @Nd PNECsegiment screening_@re modelled from the corresponding pelagic data, using
the same partitioning coefficient.

Special attention should be given to substances with a log K, >5. The same attention
should be given to substances with a correspondingly high adsorption or binding
behaviour when adsorption is not triggered by the lipophilicity but by other mechanisms
(e.q. ionising substances, surface active substances, substances that bind chemically
with sediment components, substances where Kd predicts high binding potential). To
take into account uptake of sediment-bound substance by benthic species, this
PEC/PNEC ratio derived according to the rules outlined in R.10.5 is increased by a factor
of 10 for all such substances, unless scientific evidence can be provided that the extra
factor is not applicable for that specific group, of substances. In the latter 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 poorly water soluble 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 PNEC.egiment iS derived from these tests using an appropriate assessment
factor (as described in the Guidance on JR&CSA, chapter R.10). In general, results from
short-term tests may only be used for deriving @ PNECscdiment screen_in_ COmMbination 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.

If there are no adequate long-term sediment tests available, a test with preferably either
Lumbriculus variegatus or Chironomus sp,. using spiked sediment should be performed,
unless there are specific reasons to select another guideline/other species as explained
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above. Proper justification of species selection needs to be given in the dossier. A
PNEC;cdiment has to be derived from the (lowest available) NOEC/EC;, using an
appropriate assessment factor.

It should be noted that both PEC.cdiment @and PNEC.ediment_ Should be normalised to the
same OM content (5 %)26.

If the PEC/PNEC ratiq, 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. Table R.7.8-5 can be used as a starting point to determine
differences in taxonomic group, habitat and feeding strategy.

The following benthic species (from different taxonomic groups) are usually
recommended for testing:

e Lumbriculus variegatus, in long-term test using spiked sediment

e LChironomus sp., in long-term test using spiked sediment

of 3™ species should supplement the first 2 species in terms of habitat,
feeding strategy, Jife-stage. This could be e.g. Hyalella azteca.

Some long-term guideline studies have a longer duration than others. Studies with
longer duration are usually preferred for substances that have an equilibration time
(time to reach steady state in the body) that is anticipated to be very long. Information
on equilibration times can come from different sources, such as the logKow and/or
logKoc value, (aquatic) bioconcentration studies, ecotoxicity data. For example, a
Hyalella azteca 28-d study (e.g. ISO 16303:2013) might not be a good option for a
substance with a very long equilibration time, in which case a 42-d study with H. azteca
(e.g. EPA 600/R-99/064, 100.4) is a better choice.

New studies should normally be performed with non-vertebrate species. They should
follow internationally accepted guidelines and should be performed under Good
Laboratory Practices (GLP). Any testing with for instance amphibians (ASTM guideline
E2591-07) should be very well justified by registrants.

However, if there is in addition to the risk for the sediment compartment_also 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

26 gee footnote 21.
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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 PNECscdiment is derived from the lowest NOEC/EC10 from three long-term sediment
tests covering different exposure pathways 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.

For the marine compartment, the same testing strategy is followed. Most of the existing
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.

Comprehensive guidance on establishing the size of the assessment factors is given
chapter R.10.5.

Table R.7.8—5 Characterisation of the most common benthic test species_from
OECD, ISO, USEPA, ASTM and OSPAR guidelines

Species Taxonomic Habitat Feeding
group mode
Myriophyllum rooted Freshwater, Rooted plant OECD 239
spicatum dicotyledonous
macrophyte rooted
plant
Chironomus sp. insect freshwater , Suspension and OECD
deposit feeder 218/219/233/235
endobenthic
ASTM E1706-05
US-EPA
100.2/100.5
Lumbriculus oligochaete freshwater, Sediment ingestor | OECD 225
variegatus
endobenthic
Hyalella azteca amphipod Freshwater, Detrivore, some ASTM E1706-05
subsurface deposit
US-EPA

|
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Epibenthic feeding 100.1/100.4
ISO 16303:2013
Hexagenia sp. insect freshwater, Surface particle ASTM E1706-05
collector
endobenthic
Tubifex tubifex oligochaete freshwater, Sediment ingestor | ASTM E1706-05
endobenthic
Diporeia spec. amphipod freshwater, Deposit feeder ASTM E1706-05
endobenthic
Caenorhabiditis nematode freshwater, bacterial ingestor ISO 10872:2010
elegans
endobenthic
Leptocheirus amphipod estuarine, Suspension and US-EPA 600/R-
plumulosus deposit feeder 01/020
endobenthic
ASTM E1367-
03el
Ampelisca amphipod marine, Suspension and ASTM E1367-
abdita deposit feeder 03el
endobenthic
Eohaustorius amphipod estuarine, Deposit feeder ASTM E1367-
esturaius 03el
endobenthic
Rhepoxynius amphipod marine Meiofaunal ASTM E1367-
abronius predator, deposit 03el
endobenthic feeder
Neanthes polychaete marine, Omnivorous ASTM E1611-00
arenaceodentata deposit feeder
endobenthic
Neanthes virens
Corophium amphipod marine, Suspension and OSPAR (2005)
volutator deposit feeder
endobenthic
Gammarus sp. amphipod Freshwater Grazer; detritivore | ISO 16712:2005
estuarine
Heterocypris Ostracod Freshwater, Omnivorous ISO 14371:2012
incongruens
epibenthic
Rana pipiens amphibian Freshwater, Suspension feeder | ASTM E2591-07
Epibenthic/pelagic
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Freshwater Benthic feeder US-EPA 100

Epibenthic/pelagic

Rana clamitans amphibian

Freshwater, Deposit feeder US-EPA 100

Epibenthic/pelagic

Rana sylvatica amphibian

Suspension and US-EPA 100

detritus feeder

Bufo americanus | amphibian Freshwater,

Epibenthic/pelagic
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27 In 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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28 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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29 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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30 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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Ready biodegradability ~ Stringent screening tests, conducted under aerobic conditions, in

tests which a high concentration of the test substance (in the range of 2
to 100 mg/L) is used and ultimate biodegradation is measured by
non-specific parameters like Dissolved Organic Carbon (DOC),
Biochemical Oxygen Demand (BOD) and CO; production. Small
amounts of domestic sewage, activated sludge or secondary
effluent form the microbial inoculum in tests for ready
biodegradability. The inoculum should not have been artificially
pre-adapted to the test substance through previous exposure to
either the test substance or structurally related chemicals. The
test substance is provided as the sole source of carbon for energy
and growth. A positive result in a test for ready biodegradability
can be considered as indicative of rapid and ultimate degradation
in most environments including biological STPs

Inherent biodegradability | Tests inoculated with a high concentration of microorganisms

tests carried out under aerobic conditions in which biodegradation rate
and/ or extent are measured. The test procedures offer a higher
chance of detecting biodegradation compared to tests for ready
biodegradability and therefore if an inherent test is negative this
could indicate the potential for environmental persistence.

Simulation tests Aerobic and anaerobic tests that provide data on biodegradation
under specified environmentally relevant conditions. These tests
attempt to simulate degradation in a specific environment by use
of indigenous biomass, media, relevant solids (i.e. soil, sediment,
activated sludge or other surfaces) to allow sorption of the
chemical, and a typical temperature that represents the particular
environment. A representative and low concentration of test
substance is used in tests designed to determine the
biodegradation rate constant whereas higher concentrations for
analytical reasons are normally used for identification and
quantification of major transformation products.

Persistence A chemical that resists degradation processes and is present in the
environment for a long time. Specific criteria have been
established in Persistent Organic Pollutant (POP) protocols, in the
TGD and in REACH (PBT/vPVB). In the latter persistent (P) and
very persistent (vP) refers to chemicals that have degradation
half-lives above certain trigger values in surface water, sediment
or soil.

Abiotic degradation ~ Degradation mediated through processes other than
biodegradation such as hydrolysis, photolysis and interactions with
other chemicals (e.g. oxidation). Abiotic degradation studies
typically provide a measure of primary degradation.

Hydrolysis Decomposition or degradation of a chemical by reaction with water
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Photolysis Chemical decomposition or degradation induced by light or other
radiant energy. Direct photolysis in natural water involves the
transformation of a chemical resulting from the direct absorption
of a solar photon. Indirect photolysis in natural water sometimes
involves the transformation of a chemical due to energy transfer
from naturally occurring photosensitizers in electronically excited
triplet states. However, indirect photolysis more often involves the
transformation of a chemical due to reactions with transient
oxidants such as hydroxyl radicals, molecular oxygen in a singlet
electronic state, and peroxy radicals. Indirect photolysis is an
important transformation process for chemicals in the gaseous
state in air.

Oxidation A substance may undergo oxidation/reduction or other
transformation reactions (under storage, use etc.). These
reactions may be slow and initiated for instance by the
atmospheric oxygen or the presence of other oxidising agents.

Degradation rate constant | Typically a first order or pseudo first order kinetic rate constant, k
(d-1), which indicates the rate of the degradation processes.
However, depending upon the ratio of the chemical to degrader
biomass, the rate constants may be Monod constants reflecting
growth processes.

Half-life, t1/2 Term used to characterise the rate of a first or pseudo-first order
reaction. It is the time interval that corresponds to a concentration
decrease by a factor 2. The half-life and the degradation rate
constant are related by the equation t1/2 = -In2/k. Half-lives are
usually expressed in hours or days and can be assigned to either
primary degradation or ultimate biodegradation (mineralisation).

DT50 (Disappearance Time 50) is the empirically measured time within
which the initial concentration of the test substance is reduced by
50%. It should be stated whether the DT50 refers to primary
degradation or mineralisation (ultimate biodegradation)

DT90 (Disappearance Time 90) is the time within which the initial
concentration of the test substance is reduced by 90%. In the
case of a first-order reaction, this time would be slightly longer
than 3 half-lives

Degradation product(s) ~ The chemicals produced as a result of degradation processes. For
aerobic ultimate degradation, or mineralisation, these are carbon
dioxide, water and mineral salts.

Field Data Measured concentrations of a chemical in an environmental
compartment, which can be related to loading, partitioning,
dilution and degradation.
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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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31 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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32 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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33 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.

34 Please nore that Please note that rev. 4 is available
(http://www.unece.org/trans/danger/publi/ghs/ghs rev04/04files e.html)
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-Degradation test data (biotic/abiotic)
-(Q)SAR + read across predictions
-Other relevant information (e.g. Sw, log Kow)

Conclusion on YES
degr.

possible?

Screening tests

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

-Direct photolysis test *

-Modified ready tests

Conclusion on YES
degr.

Application for

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

*Consider degradation products

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

A4

Application for

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

A 4

Confirmatory use for

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

**If primary degradation rate is obtained: consider
degradation products
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| Hydrolysis test
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YES Classifiable degradation
— products?
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Regard as RD.
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Simulation test
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available?
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adaptation that occurs in domestic STPs is implicitly taken into account
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