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RIZDOWTHREE SN TS, =120 s&#HIB TR,

¢ Lethal and sub-lethal effects are assessed and compared with control
values to determine the lowest observed effect concentration (LOEC) in
order to determine the (i) no observed effect concentration (NOEC) and/or
(i) ECx (e.g. EC10, EC20) by using a regression model to estimate the
concentration that would cause a x % change in the effect measured.
Reporting of relevant effect concentrations and parameters may depend
upon the regulatory framework. The test concentrations should bracket
the ECx so that the ECx comes from interpolation rather than
extrapolation (see Annex 1 for definitions).
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INTT 5746
o |BETIXESIZTG203 % T CTG2I0FITIRNMEEH SN TULNE=H, £
ETERAMERIIVATEHEWEHESN -, LY ERELTD
TG104, 105D F|H. S REREL TIG2031ZMMZ TTG236MF| A
EgEEmzont-,
o INTUTT6ICITE S REEREL TTG3011ZTG310AMEMENT =,

¢ Test chemical refers to what is being tested. The water solubility (see
Guideline 105) and the vapour pressure (see Guideline 104) of the test
chemical should be known and a reliable analytical method for the
quantification of the chemical in the test solutions with known and
reported accuracy and limit of quantification should be available.
Although not necessary to conduct the test, results from an acute toxicity
test (see Guideline 203 or Guideline 236), preferably performed with the
species chosen for this test, may provide useful information.

TG210 2013FRFEEFRIZDULNT
NS 57T5
o EBEMOEERICDONLWTEHEHIN TS, IBEIZIXELY,

BERMEDILFHE —HZBRAON T IBELAH D, WRERFICAND
MEIMIEEZET .

¢ If the Test Guideline is used for the testing of a mixture, its composition
should as far as possible be characterised, e.g., by the chemical identity of
its constituents, their quantitative occurrence and their substance-specific
properties (like those mentioned above). Before use of the Test Guideline
for regulatory testing of a mixture, it should be considered whether it will
provide acceptable results for the intended regulatory purpose.

210 211

22



OECD

TG210 2013FEHREFHFFIZDULNT

VALIDITY OF THE TEST /X354 577, Annex2

BEBEREN60~100%D 5, 60% L LIZEE,
BEZEH (1.5°C) HmusthdshouldIZEFE,
LEMEORMEZFZRF T ToNT=,
MEREN20%URNENSTERA TG,
abA—ILOMEREBERETRENROONT,

For a test to be valid the following conditions apply:

the dissolved oxygen concentration should be >60% of the air saturation
value throughout the test;

the water temperature should not differ by more than + 1.5°C between test
chambers or between successive days at any time during the test, and should
be within the temperature ranges specified for the test species (Annex 2);

the analytical measure of the test concentrations is compulsory.

overall survival of fertilised eggs and post-hatch success in the controls and,
where relevant, in the solvent controls should be greater than or equal to the
limits defined in Annex 2. ’

Annex?2

Photo | RECOMME | Typical minimum
period | NDED mean total length
(hrs) DURATION | of control fish at

OF TEST the end of the

study (mm) *
Oryzias latipes 25+ 2 12-16 30days 17 80% 80%
Japanese post-hatch
Ricefish or
Medaka
Danio rerio 26 = 12-16 30days 11 70% 75%
Zebrafish 1.5 post-hatch

* Typical minimum mean total length is not a validity criterion but deviations below
the figure indicated should be carefully examined in relation to the sensitivity of the
test. The minimum mean total length is derived from a selection of data available at

the current time.
10
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Test chambers/X\5%4' 579

HEBRARICET IR, SV ERTBIHF —ILASRABHEDOERA
EFHRLTWNS, AOREOCAERIRERD-HIC, NUATTLEH#H
ELTLVS,

Any glass, stainless steel or other chemically inert vessels can be used. As
silicone is known to have a strong capacity to absorb lipophilic substances,
the use of silicone tubing in flow-through studies and use of silicone seals
in contact with water should be minimised by the use of e.g. monoblock
glass aquaria. The dimensions of the vessels should be large enough to
allow proper growth in the control, maintenance of dissolved oxygen
concentration (e.g. for small fish species, a 7 L tank volume will achieve
this) and compliance with the loading rate criteria given in paragraph 19. It
is desirable that test chambers be randomly positioned in the test area. A
randomised block design with each treatment being present in each block
is preferable to a completely randomised design. The test chambers
should be shielded from unwanted disturbance. The test system should
preferably be conditioned with concentrations of the test chemical for a
sufficient duration to demonstrate stable exposure concentrations prior to.
the introduction of test organisms.

TG210 2013FEREEHFRIZDOULNT

INTDTS5T16F D1

AoV a— 3V EBRIZBARWNT [TERTHIEMNIFELLEE
sHisht-,

Test solutions of the chosen concentrations are prepared by dilution of a
stock solution. The stock solution should preferably be prepared by simply
mixing or agitating the test chemical in dilution water by using mechanical
means (e.g. stirring and/or ultrasonication). Saturation columns (solubility
columns) or passive dosing methods (6) can be used for achieving a
suitable concentrated stock solution.

16
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INSTS5T16F M2

ESLTEBFEFEAITLIEEICIE. REE—EICTH. AMFTURE
FaAAUPBITHSGEDERE L M1,

The use of a solvent carrier is not recommended. However, in case a
solvent is necessary, a solvent control should be run in parallel, at the
same solvent concentration as the chemical treatments; i.e. the solvent
level should preferably be equal across all concentrations as well as the
solvent control. For some diluter systems this might be technically
difficult; here the solvent concentration in the solvent control should be
equal to the highest solvent concentration in the treatment group. For
difficult to test substances, the OECD Guidance Document No. 23 on
aquatic toxicity testing of difficult substances and mixtures should be
consulted (2). If a solvent is used, the choice of solvent will be determined
by the chemical properties of the substance. The OECD Guidance
Document No. 23 recommends a maximum concentration of 100 pl/L. To
avoid potential effect of the solvent on endpoints measured (7), it is
recommended to keep solvent concentration as low as possible.

17

TG210 2013FEREEFICDULNT

Conditions of Exposure /3545718, 19, 21, 22

Duration |Z# UV TThe test should continue at least until all the control
fish have been free-feeding. A BIBRE NIz, Annex2I B TREEHIN T
AV

Loading|ZFH ULV T, DK EH6000% 2K I 115, hhiod i EH800R%
AKKEIZH B, [CEESN -, FM-FAHODITL—av(@E LN
CEMBREIN TS,

Feedingl ZH W T, KB TENGZNWKSIZFHTEREZZELTEZS. N
MAbN=F-. £FERE(COVTOEELFMENT=,

Test concentrations|ZHE T, BESEER., RIEGENBHRZEIN-. &
MEEHAR. EEMSEHHBROPREROBRZAMALT. ZAERE
HEZRODHIEMNREBEFHINTLD,

ControlsIZH T, BEIAFO—ILDZELTREH SN TS (BAENS
16)

Frequency of Analytical Determinations and Measurements [N T, #&
UiEL,FaEHiIﬁ—%1¢Tﬁél&hfiﬂﬁéhfb\é FHINEIENET
ffon-OT, EETROEEH I KDLND, B1EDBIE. uﬁmfﬁ
twﬂﬁfa\zo%um\ntwnaﬁh\%éo
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IB/X59 5732
These observations will result in some or all of the
following data being available for statistical analysis:
- cumulative mortality;
- numbers of healthy fish at end of test;
- time to start of hatching and end of hatching;
- numbers of larvae hatching each day;
- length and weight of surviving animals;
- numbers of deformed larvae;
- numbers of fish exhibiting abnormal behaviour.

AEIFRSHh =

19

TG210 2013FEREFHFATIZDULNT

Test report /\5% 5734

o LEMEOMILHEIREREREHT S,

o —HRKBEFDRHE

o TARPAVTALAVEETHTD

o MRETLEDREE . FICECDERYRLY,

e Test chemical:

Mono-constituent substance

- physical appearance, water solubility, and additional relevant
physicochemical properties;

- chemical identification, such as IUPAC or CAS name, CAS number, SMILES or
InChl code, structural formula, purity, chemical identity of impurities as

appropriate and practically feasible, etc. (including the organic carbon
content, if appropriate.

20
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Daphnia magna Reproduction Test
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TG211 20128 RFEEFRIZDULNT
EEE 1 (INST574 . /\555751)

BERECECERCHEEGCHENAONDIGRICIE, HBRNEDZETHHIDT
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HEBROBERBRERTHORTARONIZBEICE, (NBREICERTIEONES
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Fi£EL T, Cochran-Armitage trend test NEITH A,
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HEBREMEIX. AAIDaETHELDD. T DD Daphnids (B2 FAEE) THELY, 1=FL

RUMEELEB-SRTNIEESRENOL, FF-LICEEREBRTNEEESE,

=91
—H . NS555721 Tl ZERaEIC U anFEARIZERLTWAA  AA43I2ram
DR OHBRIEMZ -t RraEIP O FoTILERTELRLD T, HL.
ZERIEIDaFFESIGEICIERERH ENR LA ETRTTVRENDHD (ST ST
60),

HBRFIENEE

FAIOUAUNDBERANDESICE, ZYMEEER T L FEHEN
RUMERTHELETT (NFT5T 60),

25

TG211 2012FEHEEFFIZDULNT
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FKXHBROBAICIE, 1 DDBRFICEB(BIZIES, 10)EERA>TEY. LL—HE
DOEMVEEL. RELEHREREZEHEOHEDEFTHIMOILLEINMEEIZIE,
RIGEHIL, THBRFRFORL-YOREFRIZANSILELET S,

HBRFIRNLEE
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TEH4 (N555733,34)

LLBENHHGRICIE. BREREREFPHRABRERERT 5. TOHRE. LRER
A=U2EDREET B BMEIC, XEALFoNIL LY EDIEHR. Daphniald
DRMFHBEEZOMT. COFHRARDREREIZARTH S,

BREE IR E FRAROARAMIT21BM, LLITHELALETAT S+
ML 5, ABRERERKET 2L,

HBRFIENEE
IRERERE T RABROFIEDEM
BREREREFPHRARTTODBEELLGVGE ORI EEEH A E

27

TG211 20128 RFEEFRIZDULNT
NS 5735

FEREXET D ERPE T, ML REREF T HIE. TG EITEIREAICD
WTHIRETT S.

Normally there should be at least five test concentrations, bracketing
effective concentration (e.g. ECx), and arranged in a geometric series with a
separation factor preferably not exceeding 3.2 An appropriate number of
replicates for each test concentration should be used (see paragraphs 24—
25). Justification should be provided if fewer than five concentrations are
used. Substances should not be tested above their solubility limit in test
medium. Before conducting the experiment it is advisable to consider the
statistical power of the tests design and using appropriate statistical
methods (4). In setting the range of concentrations, the following should be
borne in mind:

3) ........................ . 28
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NS 5736, 58

BIEREBOBRERBREITOICENTES, AVMO—IILEREEEREFNETNIEY R

LI0TITSENTES, KK DBEITDLETEHRLY,

HERESEEL. HIRTIX10mg/LEHES TSN ZDHIEIFHE TITAL, HERER

?;”g;ﬁébﬁ%%ﬁﬁﬂé%b\bwT AERIZH-TREBRZEERETRETHD
% o

HBRFIENEE
- REARICBITISFIRZAEICRES H-&. TOMR. MEHREAEIZONT
L EHESBLTEYISINYT 5L

36. If no effects are observed at the highest concentration in the range-finding test (e.g.
at 10 mg/l), or when the test substance is highly likely to be of low/ no toxicity based on
lack of toxicity to other organisms and/or low/no uptake, the reproduction test may be
performed as a limit test, using a test concentration of e.g.10 mg/l and the control. Ten
replicates should be used for both the treatment and the control groups. When a limit
test might need to be done in a flow-through system less replicates would be adequate.
A limit test will provide the opportunity to demonstrate that there is no statistically
significant effect at the limit concentration, but if effects are recorded a full test will
normally be required.

TG211 2012 REFEFRIZDULVT

INTT 5738

XEBXICHIFTEEHEFROEEREL, 25%KFETHE L, UNS5T57
38)

SEHOBRECERIZHSI=EDTIEEWNA - B WEEHSHIRETHIC
FE

38. Generally in a well-run test, the coefficient of variation around the mean
number of living offspring produced per parent animal in the control(s) should
be < 25%, and this should be reported for test designs using individually held
animals.
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IN55'5D 56-57
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INTRODUCTION

INTRODUCTION

1. Tests with the early-life stages of fish are intended to define the lethal and sub—
lethal effects of chemicals on the stages and species tested. They yield information of
value for the estimation of the chronic lethal and sub-lethal effects of the substance
on other fish species.

1. Tests with the early-life stages of fish are intended to define the lethal and sub—
lethal effects of chemicals on the stages and species tested. They yield information of
value for the estimation of the chronic lethal and sub—lethal effects of the chemical on
other fish species.

2. This guideline is based on a proposal from the United Kingdom which was discussed
at a meeting of OECD experts convened at Medmenham (United Kingdom) in November
1988.

2. This Test Guideline 210 is based on a proposal from the United Kingdom which was
discussed at a meeting of OECD experts convened at Medmenham (United Kingdom)
in November 1988 and further updated in 2013 to reflect experience in using the test
and recommendations from an OECD workshop on fish toxicity testing, held in
September 2010 (1).

PRINCIPLE OF THE TEST

PRINCIPLE OF THE TEST

3. The early-life stages of fish are exposed to a range of concentrations of the test
substance dissolved in water, preferably under flow—through conditions, or where
appropriate, semi—static conditions. The test is begun by placing fertilised eggs in the
test chambers and is continued at least until all the control fish are free—feeding. Lethal
and sub-—lethal effects are assessed and compared with control values to determine
the lowest observed effect concentration and hence the no observed effect
concentration (see Annex 1 for definitions).

3. The early-life stages of fish are exposed to a range of concentrations of the test
chemical dissolved in water. Flow—through conditions are preferred; however, if it is
not possible semi—static conditions are acceptable. For details the OECD Guidance
Document No. 23 on aquatic toxicity testing of difficult substances and mixtures should
be consulted (2). The test is initiated by placing fertilised eggs in test chambers and is
continued for a species—specific time period that is necessary for the control fish to
reach a juvenile life—stage. Lethal and sub—lethal effects are assessed and compared
with control values to determine the lowest observed effect concentration (LOEC) in
order to determine the (i) no observed effect concentration (NOEC) and/or (ii) ECx
(e.g. EC10, EC20) by using a regression model to estimate the concentration that would
cause a x % change in the effect measured. Reporting of relevant effect concentrations
and parameters may depend upon the regulatory framework. The test concentrations
should bracket the ECx so that the ECx comes from interpolation rather than
extrapolation (see Annex 1 for definitions).

INFORMATION ON THE TEST SUBSTANCE

INFORMATION ON THE TEST CHEMICAL

4. Results of an acute toxicity test (see Guideline 203), preferably performed with the
species chosen for this test, should be available. This implies that the water solubility
and the vapour pressure of the test substance are known and a reliable analytical
method for the quantification of the substance in the test solutions with known and
reported accuracy and limit of detection is available.

4. Test chemical refers to what is being tested. The water solubility (see Guideline 105)
and the vapour pressure (see Guideline 104) of the test chemical should be known and
a reliable analytical method for the quantification of the chemical in the test solutions
with known and reported accuracy and limit of quantification should be available.
Although not necessary to conduct the test, results from an acute toxicity test (see
Guideline 203 or Guideline 236), preferably v performed with the species chosen for
this test, may provide useful information.

5. If the Test Guideline is used for the testing of a mixture, its composition should as
far as possible be characterised, e.g., by the chemical identity of its constituents, their
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quantitative occurrence and their substance—specific properties (like those mentioned
above). Before use of the Test Guideline for regulatory testing of a mixture, it should
be considered whether it will provide acceptable results for the intended regulatory
purpose.

5. Useful information includes the structural formula, purity of the substance, stability
in water and light, pKa, Pow and results of a test for ready biodegradability (see
Guideline 301).

6. Useful information includes the structural formula, purity of the substance, water
solubility, stability in water and light, pKa, Pow and results of a test for ready
biodegradability (e.g., Guideline 301 or Guideline 310).

VALIDITY OF THE TEST

VALIDITY OF THE TEST

6. For a test to be valid the following conditions apply:

7. For a test to be valid the following conditions apply:

— the dissolved oxygen concentration must be between 60 and 100 per cent of
the air saturation value throughout the test;

— the water temperature must not differ by more than + 1.50C between test
chambers or between successive days at any time during the test, and should be
within the temperature ranges specified for the test species (Annexes 3 and 6);

— overall survival of fertilised eggs in the controls and, where relevant, in the
solvent—enly—controls must be greater than or equal to the limits defined in
Annexes 3 and 6;

* the dissolved oxygen concentration should be >60% of the air saturation value
throughout the test;

* the water temperature should not differ by more than + 1.50C between test
chambers or between successive days at any time during the test, and should be
within the temperature ranges specified for the test species (Annex 2);

*the analytical measure of the test concentrations is compulsory.

= overall survival of fertilised eggs and post—hatch success in the controls and,
where relevant, in the solvent controls should be greater than or equal to the
limits defined in Annex 2.

8. If a minor deviation from the validity criteria is observed, the consequences should
be considered in relation to the reliability of the test data and these considerations
should be included in the report. Effects on survival, hatch or growth occurring in the
solvent control, when compared to the negative control, should be reported and
discussed in the context of the reliability of the test data.

DESCRIPTION OF THE METHOD

DESCRIPTION OF THE METHOD

Test chambers

Test chambers

7. Any glass, stainless steel or other chemically inert vessels can be used. The
dimensions of the vessels should be large enough to allow compliance with loading rate
criteria given below. It is desirable that test chambers be randomly positioned in the
test area. A randomised block design with each treatment being present in each block

9. Any glass, stainless steel or other chemically inert vessels can be used. As silicone
is known to have a strong capacity to absorb lipophilic substances, the use of silicone
tubing in flow—through studies and use of silicone seals in contact with water should
be minimised by the use of e.g. monoblock glass aquaria. The dimensions of the vessels
should be large enough to allow proper growth in the control, maintenance of dissolved
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is preferable to a completely randomised design. The test chambers should be shielded
from unwanted disturbance.

oxygen concentration (e.g. for small fish species, a 7 L tank volume will achieve this)
and compliance with the loading rate criteria given in paragraph 19. It is desirable that
test chambers be randomly positioned in the test area. A randomised block design with
each treatment being present in each block is preferable to a completely randomised
design. The test chambers should be shielded from unwanted disturbance. The test
system should preferably be conditioned with concentrations of the test chemical for
a sufficient duration to demonstrate stable exposure concentrations prior to the
introduction of test organisms.

Selection of species

Selection of species

8. Recommended fish species are given in Table 1a. This does not preclude the use of

other species (and-examples-are—giveninTable—1b), but the test procedure may have
to be adapted to provide suitable test conditions. The rationale for the selection of the
species and the experimental method should be reported in this case.

10. Recommended fish species are given in Table 1. This does not preclude the use of
other species, but the test procedure may have to be adapted to provide suitable test
conditions. The rationale for the selection of the species and the experimental method
should be reported in this case.

Holding of the brood fish

Holding of the brood fish

9. Details on holding the brood stock under satisfactory conditions may be found in
Annex 2 and the references cited (1)(2)(3).

11. Details on holding the brood stock under satisfactory conditions may be found in
Annex 3 and the references cited (3)(4)(5).

Handling of embryos and larvae

Handling of fertilised eggs, embryos and larvae

10. Initially, embryos and larvae may be exposed within the main vessel in smaller glass
or stainless steel vessels, fitted with mesh sides or ends to permit a flow of test
solution through the vessel. Non—turbulent flow through these small vessels may be
induced by suspending them from an arm arranged to move the vessel up and down
but always keeping the organisms submerged. Fertilised eggs of salmonid fishes can
be supported on racks or meshes with apertures sufficiently large to allow larvae to
drop through after hatching.

12. Initially, fertilised eggs, embryos and larvae may be exposed within the main vessel
in smaller glass or stainless steel vessels, fitted with mesh sides or ends to permit a
flow of test solution through the vessel. Non—turbulent flow—through in these small
vessels may be induced by suspending them from an arm arranged to move the vessel
up and down but always keeping the organisms submerged. Fertilised eggs of salmonid
fishes can be supported on racks or meshes with apertures sufficiently large to allow
larvae to drop through after hatching.

11. Where egg containers, grids or meshes have been used to hold eggs within the main
test vessel, these restraints should be removed after the larvae hatch, according to
the advice in Annex 2, except that meshes should be retained to prevent the escape
of the fish. If there is a need to transfer the larvae, they should not be exposed to the
air and nets should not be used to release fish from egg containers. The timing of this
transfer varies with the species and transfer may not always be necessary.

13. Where egg containers, grids or meshes have been used to hold eggs within the main
test vessel, these restraints should be removed after the larvae hatch, according to
the guidance in Annex 3, except that meshes should be retained to prevent the escape
of the larvae. If there is a need to transfer the larvae, they should not be exposed to
the air and nets should not be used to release larvae from egg containers. The timing
of this transfer varies with the species and should be documented in the report.
However, a transfer may not always be necessary.

Water

Water

12. Any water in which the test species shows control survival at least as good as that
described in Annexes 3 and 6 is suitable as a test water. It should be of constant
quality during the period of the test. In order to ensure that the dilution water will not
unduly influence the test result (for example by complexation of test substance) or

14. Any water in which the test species shows suitable long—term survival and growth
may be used as test water (see Annex 4). It should be of constant quality during the
period of the test. In order to ensure that the dilution water will not unduly influence
the test result (for example by complexation of test chemical), or adversely affect the
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adversely affect the performance of the brood stock, samples should be taken at
intervals for analysis. Measurements of heavy metals (e.g. Cu, Pb, Zn, Hg, Cd, Ni), major
anions and cations (e.g. Ca, Mg, Na, K, Cl, S0,), pesticides, total organic carbon and
suspended solids should be made, for example every three months where a dilution
water is known to be relatively constant in quality. Some chemical characteristics of
an acceptable dilution water are listed in Annex 4.

performance of the brood stock, samples should be taken at intervals for analysis.
Measurements of heavy metals (e.g. Cu, Pb, Zn, Hg, Cd, Ni), major anions and cations
(e.g. Ca, Mg, Na, K, Cl, SO4), ammonia, total residual chlorine pesticides, total organic
carbon and suspended solids should be made, for example, on a bi—annual basis where
a dilution water is known to be relatively constant in quality. If the water is known to
be of variable quality the measurements have to be conducted more often; the
frequency is dependent of how variable the quality is. Some chemical characteristics
of an acceptable dilution water are listed in Annex 4.

Test solutions

Test solutions

13. For flow—through tests, a system which continually dispenses and dilutes a stock
solution of the test substance (eg metering pump, proportional diluter, saturator
system) is required to deliver a series of concentrations to the test chambers. The
flow rates of stock solutions and dilution water should be checked at intervals during
the test and should not vary by more than 10% throughout the test. A flow rate
equivalent to at least five test chamber volumes per 24 hours has been found suitable

(1).

15. For flow—through tests, a system which continually dispenses and dilutes a stock
solution of the test chemical (e.g. metering pump, proportional diluter, saturator
system) is required to deliver a series of concentrations to the test chambers. The
flow rates of stock solutions and dilution water should be checked at intervals during
the test and should not vary by more than 10% throughout the test. A flow rate
equivalent to at least five test chamber volumes per 24 hours has been found suitable
(3). However, if the loading rate specified in paragraph 18 is respected, a lower flow
rate of e.g. 2—3 test chamber volumes is possible to prevent quick removal of food.

16. Test solutions of the chosen concentrations are prepared by dilution of a stock
solution. The stock solution should preferably be prepared by simply mixing or agitating
the test chemical in dilution water by using mechanical means (e.g. stirring and/or
ultrasonication). Saturation columns (solubility columns) or passive dosing methods (6)
can be used for achieving a suitable concentrated stock solution. The use of a solvent
carrier is not recommended. However, in case a solvent is necessary, a solvent control
should be run in parallel, at the same solvent concentration as the chemical treatments;
i.e. the solvent level should preferably be equal across all concentrations as well as
the solvent control. For some diluter systems this might be technically difficult; here
the solvent concentration in the solvent control should be equal to the highest solvent
concentration in the treatment group. For difficult to test substances, the OECD
Guidance Document No. 23 on aquatic toxicity testing of difficult substances and
mixtures should be consulted (2). If a solvent is used, the choice of solvent will be
determined by the chemical properties of the substance. The OECD Guidance
Document No. 23 recommends a maximum concentration of 100 (4/L. To avoid
potential effect of the solvent on endpoints measured (7), it is recommended to keep
solvent concentration as low as possible.
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15. For the semi—static technique, two different renewal procedures may be followed.
Either new test solutions are prepared in clean vessels and survivings eggs and larvae
gently transferred into the new vessels, or the test organisms are retained in the test
vessels whilst a proportion (at least two thirds) of the test water is changed.

17. For a semi—static test, two different renewal procedures may be followed. Either
new test solutions are prepared in clean vessels and surviving eggs and larvae gently
transferred into the new vessels, or the test organisms are retained in the test vessels
whilst a proportion (at least two thirds) of the test solution / control volume is changed.

PROCEDURE

PROCEDURE

Conditions of Exposure

Conditions of Exposure

Duration

Duration

17. The test should start as soon as possible after the eggs have been fertilised the
embryos preferably being immersed in the test solutions before cleavage of the
blastodisc commences, or as close as possible after this stage. The—test should
continue—atleastuntil-all- thecontrol fish-have beenfree=feeding. Test duration will
depend upon the species used. Some recommended durations are given in Annexes 3
and 6.

18. The test should start as soon as possible after the eggs have been fertilised and
preferably being immersed in the test solutions before cleavage of the blastodisc
commences, or as close as possible after this stage. The test duration will depend
upon the species used. Some recommended durations are given in Annex 2.

Loading

Loading

18. The number of fertilised eggs at the start of the test should be sufficient to meet
statistical requirements. They should be randomly distributed among treatments, and
at least 60 eggs, divided equally between at least two replicate test chambers, should
be used per concentration. The loading rate (biomass per volume of test solution)
should be low enough in order that a dissolved oxygen concentration of at least 60% of
the air saturation value-(ASV)-can be maintained without aeration. For flow—through
tests, a loading rate not exceeding 0.5 g/l per 24 hours and not exceeding 5 g/l of
solution at any time has been recommended (1).

19. The number of fertilised eggs at the start of the test should be sufficient to meet
statistical requirements. They should be randomly distributed among treatments, and
at least 80 eggs, divided equally between at least four replicate test chambers, should
be used per concentration. The loading rate (biomass per volume of test solution)
should be low enough in order that a dissolved oxygen concentration of at least 60% of
the air saturation value can be maintained without aeration during the egg and larval
stage. For flow—through tests, a loading rate not exceeding 0.5 g/L wet weight per 24
hours and not exceeding 5 g/L of solution at any time has been recommended (3).

Light and temperature

Light and temperature

19. The photoperiod and water temperature should be appropriate for the test species
(see Annex 3).

20. The photoperiod and water temperature should be appropriate for the test species
(see Annex 2).

Feeding

Feeding

20. Food and feeding are critical, and it is essential that the correct food for each
stage sheuld be supplied from an appropriate time and at a level sufficient to support
normal growth. Feeding should be ad libitum whilst minimising the surplus. Surplus food
and faeces should be removed as necessary to avoid accumulation of waste. Detailed
feeding regimes are given in Annex 2 but, as experience is gained, food and feeding
regimes are continually being refined to improve survival and optimise growth. Effert

21. Food and feeding are critical, and it is essential that the correct food for each life—
stage is supplied from an appropriate time and at a level sufficient to support normal
growth. Feeding should be approximately equal across replicates unless adjusted to
account for mortality. Surplus food and faeces should be removed as necessary, to
avoid accumulation of waste. Detailed feeding regimes are given in Annex 3 but, as
experience is gained, food and feeding regimes are continually being refined to improve
survival and optimise growth. Live food provides a source of environmental enrichment
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and therefore should be used in place of or in addition to dry or frozen food whenever
appropriate to the species and life stage.

Test concentrations

Test concentrations

21. Normally five concentrations of the test substance spaced by a constant factor
not exceeding 3.2 are required. The curve relating LC50 to period of exposure in the
acute study should be considered when selecting the range of test concentrations.
The use of fewer than five concentrations, for example in limit tests, and a narrower
concentration interval may be appropriate in some circumstances. Justification should
be provided if fewer than five concentrations are used. Concentrations of the
substance higher than the 96 hour LC50 or 10 mg/I, whichever is the lower, need not
be tested.

22. Normally five concentrations of the test chemical, with a mimimum of four
replicates per concentration, spaced by a constant factor not exceeding 3.2 are
required. If available, information on the acute testing, preferable with the same species
and/or a range finding test should be considered (1) when selecting the range of test
concentrations. However, all sources of information should be considered when
selecting the range of test concentrations, including sources like e.g., read across, fish
embryo acute toxicity test data. A limit test, or an extended limit test, with fewer than
five concentrations as the definitive test may be acceptable where empirical NOECs
only are to be established. Justification should be provided if fewer than five
concentrations are used. Concentrations of the test chemical higher than the 96 hour
LC50 or 10 mg/L, whichever is the lower, need not be tested.

Controls

Controls

23. One dilution—water control and—alse, if relevant, one control containing the
solubilising agent should be run in addition to the test series.

23. A dilution—water control and, if needed, a solvent control containing the solvent
carrier only should be run in addition to the test chemical concentration series (see
paragraph 16).

Frequency of Analytical Determinations and Measurements

Frequency of Analytical Determinations and Measurements

24. During the test, the concentrations of the test substance are determined at regular
intervals to check compliance with the validity criteria. A minimum of five
determinations is necessary. In studies lasting more than one month determinations
should be made at least once a week. Samples may need to be filtered (e.g. using a
0.45 m pore size) or centrifuged to ensure that the determinations are made on the
substance in true solution.

24. Prior to initiation of the exposure period, proper function of the chemical delivery
system across all replicates should be ensured (for example, by measuring test
concentrations). Analytical methods required should be established, including an
appropriate limit of quantification (LOQ) and sufficient knowledge on the substance
stability in the test system. During the test, the concentrations of the test chemical
are determined at regular intervals to characterise exposure. A minimum of five
determinations is necessary. In flow—through systems, analytical measurements of the
test chemical in one replicate per concentration should be made at least once a week
changing systematically amongst replicates. Additional analytical determinations will
often improve the quality of the test outcome. Samples may need to be filtered to
remove any particulate matter (e.g. using a 0.45 m pore size) or centrifuged to ensure
that the determinations are made on the chemical in true solution. In order to reduce
adsorption of the test chemical, the filters should be saturated before the use. When
the measured concentrations do not remain within 80-120% of the nominal
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concentration, the effect concentrations should be determined and expressed relative
to the arithmetic mean concentration for flow—through tests (see Annex 6 of the Test
Guideline 211 for the calculation of the arithmetic mean (8)), and expressed relative to
the geometric mean of the measured concentrations for semi—static tests (see
Chapter 5 in the OECD Guidance Document No. 23 on aquatic toxicity testing of
difficult substances and mixtures (2)).

25. During the test, dissolved oxygen, pH, tetal-hardress—and-salinity-(f relevant) and

temperature should be measured in all test vessels. As—a—n=\+n+mum—d+ssel-ved—e*ygeﬁ

at—t—he—begmmﬂg—and—eﬁd—ef—‘ehe—test—Temperature should preferably be monltored

continuously in at least one test vessel.

25. During the test, dissolved oxygen, pH, and temperature should be measured in all
test vessels, at least weekly, and salinity and hardness, if warranted, at the beginning
and end of the test. Temperature should preferably be monitored continuously in at
least one test vessel.

Observations

Observations

26. Stage of embryonic development: the embryonic stage at the beginning of exposure
to the test substance should be verified as precisely as possible. This can be done
using a representative sample of eggs suitably preserved and cleared.

26. Stage of embryonic development: the embryonic stage at the beginning of exposure
to the test chemical should be verified as precisely as possible. This can be done using
a representative sample of eggs suitably preserved and cleaned.

27. Hatching and survival: observations on hatching and survival should be made at
least once daily and numbers recorded. Dead embryos, larvae and juvenile fish should
be removed as soon as observed since they can decompose rapidly and may be broken
up by the actions of the other fish. Extreme care should be taken when removing dead
individuals not to I-(-F}eek—ei= phy3|cally damage adjacent eggs/larvae t—hese—bemg

27. Hatching and survival: observations on hatching and survival should be made at
least once daily and numbers recorded. If fungus on eggs is observed early in embryonic
development (e.g., at day one or two of test), those eggs should be counted and
removed. Dead embryos,
observed since they can decompose rapidly and may be broken up by the actions of
the other fish. Extreme care should be taken when removing dead individuals not to
physically damage adjacent eggs/larvae. Signs of death vary according to species and
life stage. For example:

larvae and juvenile fish should be removed as soon as

— for eggs: particularly in the early stages, a marked loss of translucency and
change in colouration, caused by coagulation and/or precipitation of protein,
leading to a white opaque appearance;

— for embryos: absence of body movement and/or absence of heart—beat;

- for larvae and juvenile fish: immobility and/or absence of respiratory movement

and/or absence of heart—beat and/or white-opaque-colouration-of centralnerveus

system and/or lack of reaction to mechanical stimulus.

-for fertilised eggs: particularly in the early stages, a marked loss of translucency
and change in colouration, caused by coagulation and/or precipitation of protein,
leading to a white opaque appearance;

=for embryos, larvae and juvenile fish: immobility and/or absence of respiratory
movement and/or absence of heartbeat and/or lack of reaction to mechanical
stimulus.

28. Abnormal appearance: the number of larvae or fish showing abnormality of body
form should be recorded at adequate intervals depending on the duration of the test
and the nature of the abnormality described. It should be noted that abnormal embryos
and larvae occur naturally and can be of the order of several percent in the control(s)

in some species.
death:

28. Abnormal appearance: the number of larvae or juvenile fish showing abnormality of
body form should be recorded at adequate intervals depending on the duration of the
test and the nature of the abnormality described. It should be noted that abnormal
larvae and juvenile fish occur naturally and can be of the order of several percent in
the control(s) in some species. Where deformities and associated abnormal behaviour
are considered so severe that there is considerable suffering to the organism, and it
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has reached a point beyond which it will not recover, it may be removed from the test.
Such animals should be euthanised and treated as mortalities for subsequent data
analysis. Normal embryonic development has been documented for most species
recommended in this Guideline (9) (10) (11) (12).

29. Abnormal behaviour: abnormalities, e.g. hyperventilation, unco—ordinated swimming,
atypical quiescence and atypical feeding behaviour should be recorded at adequate
intervals depending on the duration of the test. These effects, although difficult to
quantify, can, when observed, aid in the interpretation of mortality data and-influence

29. Abnormal behaviour: abnormalities, e.g. hyperventilation, uncoordinated swimming,
atypical quiescence and atypical feeding behaviour should be recorded at adequate
intervals depending on the duration of the test (e.g. once daily for warm water species).
These effects, although difficult to quantify, can, when observed, aid in the
interpretation of mortality data.

iving fish must be weighed. Individual-weights

30. Weight: at the end of the test, all surviving fish are weighed at least on a replicate
basis (reporting the number of animals in the replicate and the mean weight per animal):
wet weight ? (blotted dry) is preferred, however, dry weight data may also be reported
(13).

31. Length: at the end of the test, measurement of individual lengths is recommended,;

standard—fork—ortotal-length-may be—used—If however, caudal fin rot or fin erosion

occurs, standard lengths should be used.

31. Length: at the end of the test, individual lengths are measured. Total length is
recommended, if however, caudal fin rot or fin erosion occurs, standard lengths can be
used. The same method should be used for all fish in a given test. Individual length can
be measured either by e.g. callipers, digital camera, or calibrated ocular micrometer.
Typical minimum lengths are defined in Annex 2.

DATA AND REPORTING

DATA AND REPORTING

Treatment of results

Treatment of results

32. It is recommended that the design of the experiment and selection of statistical
test permit adequate power (80% or higher) to detect changes of biological importance
in endpoints where a NOEC is to be reported. Reporting of relevant effect
concentrations and parameters may depend upon the regulatory framework. If an ECx
is to be reported, the design of the experiment and selection of regression model should
permit estimation of ECx so that (i) the 95% confidence interval reported for ECx does
not contain zero and is not overly wide, (ii) the 95% confidence interval for the predicted

OECD &tz b L ICESLBREM AT MER, H< £TH OECD A N7 A OHEO D DWIRAER L L TRET 25D TH Y | ERORBRICH 2> T OECD ¥4 FOFELEZMEhizy,

76



OECD Guidelines for the Testing of Chemicals 210 1992-2013
JLB : BBR BIE BN, O BEEEEZ ANEZ T DHEAH Y

1992

2013

mean at ECx does not contain the control mean (iii) there is no significant lack—of—fit
of regression model to the data. Either approach requires the identification of the
percent change in each endpoint that is important to detect or estimate. The
experimental design should be tailored to allow that. When the above conditions for
determining the ECx are not satisfied, the NOEC approach should be used. It is not
likely that the same percent change applies to all endpoints, nor is it likely that a
feasible experiment can be designed that will meet these criteria for all endpoints, so
it is important to focus on the endpoints, which are important for the respective
experiment in desighing the experiment appropriately. Statistical flow diagrams and
guidance for each approach are available in Annexes 5 and 6 to guide in the treatment
of data and in the choice of the most appropriate statistical test or model to use. Other
statistical approaches may be used, provided they are scientifically justified.

pFeeedHFes—rs—Het—gweﬂ—he%e—Heweve# it will be necessary for varlatlons to be analysed

within each set of replicates using analysis of variance or contingency table
procedures. In order to make a multiple comparison between the results at the
individual concentrations and those for the controls,-Bunnett s-methed-may-befound
useful(9)10) However, care must be taken where applying such a method to ensure
that chamber to chamber variability is estimated and is—aceceptablylow—Otheruseful
examples-are-alse-available-(16)1H-

33. It will be necessary for variations to be analysed within each set of replicates using
analysis of variance or contingency table procedures and appropriate statistical
analysis methods be used based on this analysis. In order to make a multiple
comparison between the results at the individual concentrations and those for the
controls, the step—down Jonckheere—Terpstra or Williams’ test is recommended for
continuous responses and a step—down Cochran—Armitage test for quantal responses
that are consistent with a monotone concentration—response and with no evidence of
extra—binomial variance (14). When there is evidence of extra—binomial variance, the
Rao—Scott modification of the Cochran—Armitage test is recommended (15) (16) or
Williams or Dunnett’ s (after an arcsin—square-root transform) or Jonckheere—Terpstra
test applied to replicate proportions. Where the data are not consistent with a
monotone concentration—response, Dunnett’s or Dunn’ s or the Mann—Whitney method
may be found useful for continuous responses and Fisher’ s Exact test for quantal
responses (14) (17) (18). Care should be taken where applying any statistical method
or model to ensure that the requirements of the method or model are satisfied (e.g.
chamber to chamber variability is estimated and accounted for in the experimental
design and test or model used). Data are to be evaluated for normality and Annex 5
indicates what should be done on the residuals from an ANOVA. Annex 6 discusses
additional considerations for the regression approach. Transformations to meet the
requirements of a statistical test should be considered. However, transformations to
enable the fitting of a regression model require great care, as, for example, a 25%
change in the untransformed response does not correspond to a 25% change in a
transformed response. In all analyses, the test chamber, not the individual fish, is the
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unit of analysis and the experimental unit and both hypothesis tests and regression
should reflect that (3) (14) (19) (20).

Test report

Test report

36. The test report must include the following information:

34. The test report should include the following information:

Test substance:

Test chemical:

Mono—constituent substance

— physical nature and, where relevant, physicochemical properties;

— chemical identification data.

— physical water solubility, and additional relevant

physicochemical properties;
— chemical identification, such as IUPAC or CAS name, CAS number, SMILES
or InChl code, structural formula, purity, chemical identity of impurities as

appearance,

appropriate and practically feasible, etc. (including the organic carbon
content, if appropriate.

Multi—constituent substance, UVBCs and mixtures:

— characterised as far as possible, e.g., by chemical identity (see above),
quantitative occurrence and relevant physicochemical properties of the
constituents

Test species:

Test species:

— scientific name, strain, source and method of collection of the fertilised
eggs and subsequent handling.

— scientific name, strain, source and method of collection of the fertilised
eggs and subsequent handling.

Test conditions:

Test conditions:

- test procedure used (e.g. semi—static or flow—through, loading);

- photoperiod(s);

- test design (e.g. number of test chambers and replicates, number of
embryos per replicate);

- method of preparation of stock solutions and frequency of renewal (the
solubilizing agent and its concentration must be given, when used);

— the nominal test concentrations, the means of the measured values and
their standard deviations in the test vessels and the method by which these
were attained and evidence that the measurements refer to the
concentrations of the test substance in true solution;

- test procedure used (e.g. semi—static or flow—through, loading);

— photoperiod(s);

- test design (e.g. number of test chambers and replicates, number of eggs
per replicate, material and size of the test chamber (height, width, volume),
water volume per test chamber);

- method of preparation of stock solutions and frequency of renewal (the
solubilising agent and its concentration should be given, when used);

— method of dosing the test chemical (e.g. pumps, diluting systems)

— the recovery efficiency of the method and the nominal test concentrations,
the limit of quantification, the means of the measured values and their
standard deviations in the test vessels and the method by which these were
attained and evidence that the measurements refer to the concentrations of
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— dilution water characteristics: pH, hardness, temperature, dissolved oxygen
concentration, residual chlorine levels (if measured), total organic carbon,
suspended solids, salinity of the test medium (if measured) and any other
measurements made;
— water quality within test vessels, pH, hardness,
oxygen concentration;

temperature and dissolved

— detailed information on feeding (e.g. type of food(s), source, amount given
and frequency).

the test chemical in true solution;

— dilution water characteristics: pH, hardness, temperature, dissolved oxygen
concentration, residual chlorine levels (if measured), total organic carbon (if
measured), suspended solids (if measured), salinity of the test medium (if
measured) and any other measurements made;

— water quality within test vessels, pH, hardness, temperature and dissolved
oxygen concentration;

- detailed information on feeding (e.g. type of food(s), source, amount given
and frequency).

Results:

Results reported individually (or on a replicate basis) and as mean and coefficient
of variation, as appropriate, for the following endpoints:

— evidence that controls met the overall survival acceptability standard of
the test species (Annexes 3 and 6);

- data on mortalityZsurvival at embryo, larval and juvenile stages and overall
mortalityZsurvival;

— days to hatch and numbers hatched;

data for length and weight;

— incidence and description of morphological abnormalities, if any;
— incidence and description of behavioural effects, if any;
— statistical analysis and treatment of data;

— no observed effect concentration for each response assessed (NOEC):
— lowest observed effect concentration (at p = 0.05) for each response
assessed (LOEC);

— evidence that controls met the overall survival acceptability standard of
the test species (Annex 2);

— data on mortality at each stage (embryo, larval and juvenile) and cumulative
mortality;

— days to hatch, numbers of larvae hatched each day, and end of hatching;
— number of healthy fish at end of test;

— data for length (specify either standard or total) and weight of surviving
animals;

— incidence, description and number of morphological abnormalities, if any;

— incidence, description and number of behavioural effects, if any;

- approach for the statistical analysis (regression analysis or analysis of the
variance) and treatment of data (statistical test or model used);

- no observed effect concentration for each response assessed (NOEC);

- lowest observed effect concentration (at p = 0.05) for each response
assessed (LOEC);

— ECx for each response assessed, if applicable, and confidence intervals
(e.g. 90% or 95%) and a graph of the fitted model used for its calculation, the
slope of the concentration—response curve, the formula of the regression
model, the estimated model parameters and their standard errors.

Any deviation from the Test Guideline.

Discussion of the results.

Discussion of the results, including any influence of deviations from the Guideline on
the outcome of the test.
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1992

2013

1992

2013

FRESHWATER

FRESHWATER

SALTWATER

ESTUARINE and MARINE

Oncorhynchus mykiss
(Rainbow trout)
Pimephales promelas
(Fathead minnow)
Brachydanio rerio
(Zebra fish)

Oryzias latipes
(Ricefish)

Oncorhynchus mykiss
(Rainbow trout)
Pimephales promelas
(Fathead minnow)
Danio rerio

(Zebrafish)

Oryzias latipes
(Japanese ricefish
Medaka)

Cyprinodon variegatus
(Sheepshead minnow)

Cyprinodon variegatus
(Sheepshead minnow)

or

Menidia sp.
(Silverside)

ANNEX 2(1992) 3(2013) FEEDING AND HANDLING REQUIREMENTS OF BROOD AND TEST ANIMALS OF RECOMMENDED SPECIES

EIE GBI, FHREEE ANEZ WD 5EaH Y

FOODx* -
: POST-HATCH TIME TO FIRST
SPECIES adapted Brood fish Newly-hatched Juveniles TRANSFER TIME FEEDING
larvae Type Amount Frequency (ifapplicable)
Freshwater:
none(a) . 14-16 days post— | 19 days post-
4% body—wt—per : .
1992 trout food trout starter 2-4 feeds per day | hatch or at swim— | hatch or at swim—
Oncorhynchus day )
i up (not essential) | up
mykiss
(Rj;inbow trout) None @ 14-16 days post— | 19 days post
2013 trout food trout starter BSN 2-4 feeds per day | hatch or at swim— | hatch or at swim—
up (not essential) | up
Pimephales 1992 FBS BSN BSN48 ad lib. once hatching is W|th|n. 2 days of
promelas 90% hatching
Fathead i i
(Fathea 2013 e —— BSN48, flake food pEoEEmepmprny | Once hatching is | Cyremm—=—»S
minnow) FBS 90%
protozoa(b), 6-7 days after
Brachydanio 1992 BSN48, flake food | protein(c) BSN48 not necessary . 0
) spawning
reric{1992)
Danio rerio{2013) Commercial larvae BSN once daily; . .
, ®) . once hatching is
(Zebra fish) 2013 BSN, flake food food, protozoa"™, | BSN48, flake food, flake food twice 90% 2 days post hatch
protein‘® daily ’
Oryzias latipes 1992 flake food BSN, flake food | BSN48, flake food BSN once daily; | from hatch to | within 24h  of
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*Food should be given to satiation. Surplus food and faeces should be
removed, as necessary to avoid accumulation of waste

FBS frozen brine shrimps; adults Artemia sp

FBS frozen brine shrimps; adults Artemia sp

BSN brine shrimp nauplii; newly hatched

BSN brine shrimp nauplii; newly hatched

BSN48 brine shrimp nauplii; 48 hours old

BSN48 brine shrimp nauplii; 48 hours old

(a) yolk—sac larvae require no food

(a) yolk—sac larvae require no food

(b) filtered from mixed culture

(b) filtered from mixed culture

(c) granules from fermentation process

(c) granules from fermentation process
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FOODx* -
- POST-HATCH TIME TO FIRST
SPECIES adapted Brood fish Newly—-hatched Juveniles TRANSFER TIME FEEDING
larvae Type Amount Frequency (ifapplicable)
(Ricefish(1992) (or protozoa or | (or rotifers) flake food twice | swim-up hatch/swim-up
Japanese rotifers) daily or flake food
ricefish or and rotifers once
Medaka(2013)) daily
BSN once daily;
BSN, flake food flake food twice
' BSN48, flake f -7
2013 flake food (or protozoa or S 8 ake food daily or flake food | not applicable 6 days  post
. (or rotifers) , spawn
rotifers) and rotifers once
daily
SALTWATER:

1 within—1 day frist
Cyp’r/noa’on 1992 FBS or flake food | BSN BSN48 2-3 feeds per day | not applicable ay s
variegatus hatch
Sh head BSN, flake fi 1
(Sheepshea 2013 SN, flake food. | gy BSN48 2-3 feeds per day | not applicable day _ post
minnow) FBS hatch/swim—-up
Menidlia sp. . 1 day post

. ; 2013 BSN48, flake food | BSN BSN48 2-3 feeds per day | not applicable .
(Silverside) hatch/swim-up
key
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ANNEX 3(1992) 2(2013) TEST CONDITIONS, DURATION AND SURVIVAL CRITERIA FOR RECOMMENDED SPECIES

TEST CONDITIONS

Typical minimum mean

SURVIVAL OF CONTROLS

SPECIES adapted RECOMMENDED total length of control (minimum)
P o . . DURATION OF TEST fish at the end of the Hatching Post-hatch
Temperature (°C) Salinity (%o) Photoperiod (hrs)
study (mm)(1) success success
Freshwater:
10 + 2 (a) 2 weeks aftelj controls
Oncorhynchus | 1992 12 + 2 ()" (c) are free—feeding (or 60 >66% 70%
mykiss - days post—hatch)
(Rainbow 2 weeks after controls
trout) 2013 10 = 1.5 12 — 16® are free—feeding (or 60 | 40 75% 75%
days post—hatch)
32 days from start of
Pimephales 1992 25 = 2 16 test (or 28 days >66% 70%
promelas posthatch)
(Fathead o5 Nl 32 days from start of
minnow) 2013 - 16 test (or 28 days post— | 18 70% 75%
hatch)
Brachydanio 70
reric(1992) 1992 25 = 2 12 — 16@ 30 days post—hatch
Danio
: 7
reri2013) 2013 |26 £ 15 12 - 16@ 30 days post—hatch 11 70% >
(Zebra fish)
Oryzias latipes 24 + 1 (a)
(Ricefish(1992) 1992 23 + 2(b)? 12 - 16¥ 30 days post—hatch 80%
Japanese
ticefish " or [N 75 + 2 12 - 16 30 days post-hatch | 17 80% 80%
Medaka(2013))
SALTWATER:
32 days from start of
Cyprinodon 1992 25 = 2 15-30@ 12 — 16W test (or 28 days >75% 80%
variegatus posthatch)
(Sheepshead 32 days from start of
minnow) 2013 25 + 15 15-35% 12 -16% test (or 28 days post— | 17 75% 80%
hatch)
Menidia sp. ®
. . 2013 22 - 25 15-35 13 28 days 20 80% 60%
(Silverside)
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(a)-for-embryes:

() For evordlofich

(c) darkness for larvae until one week after hatching except when they are being
inspected, then subdued lighting throughout test (12—-16 hour photoperiod (4)).

(3) Darkness for larvae until one week after hatching except when they are being
inspected, then subdued lighting throughout test (12—-16 hour photoperiod)(4).

(1) the particular strain of rainbow trout tested may necessitate the use of other
temperatures. Brood stock must be held at the same temperature as that to be used
for the eggs.

(2) The particular strain of rainbow trout tested may necessitate the use of other
temperatures. Brood stock must be held at the same temperature as that to be used
for the eggs. After receipt of eggs from a commercial breeder, a short adaptation
(e.g 1-2 h) to test temperature after arrival is necessary.

(3) for any given test this shall be performed to =2%o.

(5) For any given test this shall be performed to == 2%o.

(4) for any given test conditions, light regime should be constant.

(4) For any given test conditions, light regime should be constant.

(1) Typical minimum mean total length is not a validity criterion but deviations below
the figure indicated should be carefully examined in relation to the sensitivity of the
test. The minimum mean total length is derived from a selection of data available at
the current time.
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SUBSTANCE adapted CONCENTRATIONS
Limit concentration

Arsenic 2013 1 1e/L

Chromium 2013 1 /L

Cobalt 2013 1 /L

Copper 2013 1 e/L

Iron 2013 1 e/L

Lead 2013 1 /L

Nickel 2013 1 e/L

Zinc 2013 1 /L

Cadmium 2013 100 ng/L

Mercury 2013 100 ng/L

Silver 2013 100 ng/L

SUBSTANCE adapted CONCENTRATIONS
Limit concentration
Particular matter 1992 <20 mg/|
2013 5mg/L
Total organic carbon 1992 <2 mg/|
2013 2mg/L
Unionised ammonia 1992 <1 ug/|
2013 11e/L
Residual chlorine 1992 <10 ug/|
2013 10 we/L
Total organophosphorus 1992 <50 ng/|
pesticides 2013 50 ng/L
Total organochlorine pesticides 1992 <50 ng/|
plus polychlorinated biphenyls 2013 50 ng/L
Total organic chlorine 1992 €25 ng/|
2013 25 ng/L
Aluminium 2013 1 /L

XML D Annex ITE S
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INTRODUCGCTION

INTRODUCTION

1. OECD Test Guidelines for Testing of Chemicals are periodically reviewed in the
light of scientific progress. With respect to Guideline 202, Part I, Daphnia sp
Reproduction Test (adopted April 1984), it had generally been acknowledged that data
from tests performed according to this Guideline could be variable. This led, in+ecent
years, to considerable effort being devoted to the identification of the reasons for this
variability with the aim of producing a better test method. This updated Guideline is
based on the outcome of these research activities and ring—tests performed in 1992
(1) and 1994 (2).

1. OECD Test Guidelines for Testing of Chemicals are periodically reviewed in the
light of scientific progress. With respect to Guideline 202, Part II, Daphnia sp.
Reproduction Test (adopted April 1984), it had generally been acknowledged that data
from tests performed according to this Guideline could be variable. This led, to
considerable effort being devoted to the identification of the reasons for this variability
with the aim of producing a better test method. This Test Guideline (TG) is based on
the outcome of these research activities, ring—tests and validation studies performed
in 1992 (1), 1994 (2) and 2008 (3).

2. The main differences between the initial version (1984) and the second version
(1998) of the Guideline are:

2. The main differences between the initial version (1984), and second version (1998)
and this version of the Guideline are:

(a) the species to be used is Daphnia magna;

(b) the test duration is 21 days;

(c) for semi—static tests, the number of animals to be used at each test
concentration has been reduced from at least 40, preferably divided into four
groups of 10 animals, to at least 10 animals held individually (although different
designs can be used for flow—through tests);

(d) more specific recommendations have been made with regard to test medium
and feeding conditions.

The main difference between the second version (1998) and this version is:

(e) Annex 7 has been added to describe procedures for the identification of
neonate sex if required. In line with previous versions of this guideline sex ratio
is an optional endpoint.

(a) the recommended species to be used is Daphnia magna;

(b) the test duration is 21 days;

(c) for semi-static tests, the number of animals to be used at each test
concentration has been reduced from at least 40, preferably divided into four
groups of 10 animals, to at least 10 animals held individually (although different
designs can be used for flow—through tests);

(d) more specific recommendations have been made with regard to test medium
and feeding conditions.

The main differences between the second version (1998) and this version are:
(e) In 2008, Annex 7 has been added to describe procedures for the identification
of neonate sex if required. In line with previous versions of this TG sex ratio is
an optional endpoint;

(f) In 2012, the response variable number of living offspring produced per surviving
parental animal has been supplemented with an additional response variable for
Daphnia reproduction ,i.e. the total number living offspring produced at the end
of the test per parent daphnia at the start of the test excluding from the analysis
parental accidental and/or inadvertent mortality. The purpose of the added
response variable is to align this response variable with other OECD reproduction
Test Guidelines on invertebrates. Furthermore, in relation to this response
variable, it is possible, in this TG, to remove a source of error, namely the effect
of inadvertent and/or accidental parental mortality, should that occur during the
exposure period.

(g) Additional statistical guidance for test design and for treatment of results has
been included both for ECx (e.g. EC10 or EC50) and for NOEC/LOEC approach.
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(h) A limit test is introduced.

3. Definitions used are given in Annex 1.

3. Definitions used are given in Annex 1.

PRINCIPLE OF THE TEST

PRINCIPLE OF THE TEST

4. The primary objective of the test is to assess the effect of chemicals on the
reproductive output of Daphnia magna. To this end, young female Daphnia (the parent
animals), aged less than 24 hours at the start of the test, are exposed to the test
substance added to water at a range of concentrations. The test duration is 21 days.
At the end of the test, the total number of living offspring produced-perparentanimal
alive-at the end of the test is assessed. Fhis-means-thatjuveniesproduced-by-adults
that-die—during-the-test-are—excluded-from-the—ecaleulations: Reproductive output of
the parent animals can be expressed in otherways (e.g. number of living offspring
produced per animal per day from the first day offspring were observed) but these
should be reported in addition to the total number of juveniles produced-per—parent
alive-at the end of the test. Ihe—reweduetwe—eu%put—ef—the—amma#s—e*peeed—te—the

eeﬂeeﬂtra%mn—éNQEG)—In addltlon and as far as possible, the data are analysed using
a regression model in order to estimate the concentration that would cause-a—x %
reduction in reproductive output, i.e. ECx (e.g. EC50, EC20 or EC10).

4. The primary objective of the test is to assess the effect of chemicals on the
reproductive output of Daphnia magna. To this end, young female Daphnia (the parent
animals), aged less than 24 hours at the start of the test, are exposed to the test
substance added to water at a range of concentrations. The test duration is 21 days.
At the end of the test, the total number of living offspring produced is assessed.
Reproductive output of the parent animals can be expressed in other ways (e.g.
number of living offspring produced per animal per day from the first day offsprings
were observed) but these should be reported in addition to the total number of living
offspring produced at the end of the test. Because of the particular design of the
semi—static test compared to other OECD invertebrate reproduction Test Guidelines,
it is also possible to count the number of living offspring produced by each individual
parent animal. This enables that, contrary to other OECD invertebrate reproduction
tests, if the parent animal dies accidentally and/or inadvertently during the test period,
its offspring production can be excluded from data assessment. Hence, if parental
mortality occurs in exposed replicates, it should be considered whether or not the
mortality follows a concentration—-response pattern, e.g. if there is a significant
regression of the response versus concentration of the test substance with a positive
slope (a statistical test like the Cochran—Armitage trend test may be used for this). If
the mortality does not follow a concentration—response pattern, then those replicates
with parental mortality should be excluded from the analysis of the test result. If the
mortality follows a concentration—response pattern, the parental mortality should be
assigned as an effect of the test substance and the replicates should not be excluded
from the analysis. If the parent animal dies during the test i.e. accidentally from
mishandling or accident, or inadvertently due to unexplained incident not related to
the effect of the test substance or turns out to be male, then the replicate is excluded
from the analysis (see more in paragraph 51). The toxic effect of the test substance
on reproductive output is expressed as ECx by fitting the data to an appropriate model
by non—linear regression to estimate the concentration that would cause x % reduction
in reproductive output, respectively, or alternatively as the NOEC/LOEC value (4).
The test concentrations should preferably bracket the lowest of the used effect
concentrations (e.g. EC10) which means that this value is calculated by interpolation
and not extrapolation.
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5. The survival of the parent animals and time to production of first brood must also
be reported. Other substance-related effects on parameters such as growth (e.g.
length), and possibly intrinsic rate of increase, may also be examined.

5. The survival of the parent animals and time to production of first brood should also
be reported. Other substance—related effects on parameters such as growth (e.g.
length), and possibly intrinsic rate of population increase, can also be examined (see
paragraph 44).

INFORMATION ON THE TEST SUBSTANCE

INFORMATION ON THE TEST SUBSTANCE

6. Results of an acute toxicity test (see Guideline 202: Daphnia sp. Acute
Immobilisation Test) performed with Daphnia magna shewld-be—available—Fhe—result
may be useful in selecting an appropriate range of test concentrations in the
reproduction tests. The water solubility and the vapour pressure of the test substance
should be known and a reliable analytical method for the quantification of the
substance in the test solutions with reported recovery efficiency and limit of
determination should be available.

6. Results of an acute toxicity test (see Guideline 202: Daphnia sp. Acute
Immobilisation Test) performed with Daphnia magna may be useful in selecting an
appropriate range of test concentrations in the reproduction tests. The water
solubility and the vapour pressure of the test substance should be known and a reliable
analytical method for the quantification of the substance in the test solutions with
reported recovery efficiency and limit of determination should be available.

7. Information on the test substance which may be useful in establishing the test
conditions includes the structural formula, purity of the substance, stability in light,
stability under the conditions of the test, pKa, Pow and results of a test for ready
biodegradability (see Guideline 301).

7. Information on the test substance which may be useful in establishing the test
conditions includes the structural formula, purity of the substance, stability in light,
stability under the conditions of the test, pKa, Pow and results of a test for ready
biodegradability (see Test Guidelines 301 and 310).

VALIDITY OF THE TEST

VALIDITY OF THE TEST

8. For a test to be valid, the following performance criteria should be met in the
control(s):

8. For a test to be valid, the following performance criteria should be met in the
control(s):

- the mortality of the parent animals (female Daphnia) does not exceed 20% at
the end of the test;

— the mean number of live offspring produced per parent animal surviving at the
end of the test is 260.

- the mortality of the parent animals (female Daphnia) does not exceed 20% at
the end of the test;

— the mean number of living offspring produced per parent animal surviving at the
end of the test is 260.

Note: The same validity criterion (20%) can be used for accidental and inadvertent
parental mortality for the controls as well as for each of the test concentrations.

DESCRIPTION OF THE METHOD

DESCRIPTION OF THE METHOD

Apparatus

Apparatus

9. Test vessels and other apparatus which will come into contact with the test
solutions should be made entirely of glass or other chemically inert material. The test
vessels will normally be glass beakers.

9. Test vessels and other apparatus, which will come into contact with the test
solutions should be made entirely of glass or other chemically inert material. The test
vessels will normally be glass beakers.

10. In addition some or all of the following equipment will be required:

10. In addition some or all of the following equipment will be required:

- oxygen meter (with microelectrode or other suitable equipment for measuring
dissolved oxygen in low volume samples);

— adequate apparatus for temperature control;

— pH—-meter;

— equipment for the determination of the hardness of water;

- oxygen meter (with microelectrode or other suitable equipment for measuring
dissolved oxygen in low volume samples);

— adequate apparatus for temperature control;

— pH—meter;

— equipment for the determination of the hardness of water;
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— equipment for the determination of the total organic carbon concentration
(TOC) of water or equipment for the determination of the chemical oxygen
demand (COD);

— adequate apparatus for the control of the lighting regime and measurement of
light intensity.

— equipment for the determination of the total organic carbon concentration
(TOC) of water or equipment for the determination of the chemical oxygen
demand (COD);

— adequate apparatus for the control of the lighting regime and measurement of
light intensity.

Test Organism

Test Organism

11. The species to be used in the test is Daphnia magna Straus .

11. The species to be used in the test is Daphnia magna Straus .

'Other Daphnia species may be used provided they meet the validity criteria as
appropriate (the validity criterion relating to the reproductive output in the
controls should be relevant for the Daphnia species). If other spesies-of-Daphnia
are used they must be clearly identified and their use justified.

'Other daphnids may be used provided they meet the validity criteria as
appropriate (the validity criterion relating to the reproductive output in the
controls should be relevant for a// species). If other daphnid are used they should
be clearly identified and their use justified.

12. Preferably, the clone should have been identified by genotyping. Research (1) has
shown that the reproductive performance of Clone A (which originated from IRCHA
in France) (3) consistently meets the validity criterion of a mean of > 60 offspring
per parent animal surviving when cultured under the conditions described in this
Guideline. However, other clones are acceptable provided that the Daphnia culture is
shown to meet the validity criteria for a test.

12. Preferably, the clone should have been identified by genotyping. Research (1) has
shown that the reproductive performance of Clone A (which originated from IRCHA
in France) (5) consistently meets the validity criterion of a mean of > 60 living
offspring per parent animal surviving when cultured under the conditions described in
this Guideline. However, other clones are acceptable provided that the Daphnia
culture is shown to meet the validity criteria for the test.

13. At the start of the test, the animals should be less than 24 hours old and must
not be first brood progeny. They should be derived from a healthy stock (i.e. showing
no signs of stress such as high mortality, presence of males and ephippia, delay in the
production of the first brood, discoloured animals, etc). The stock animals must be
maintained in culture conditions (light, temperature, medium, feeding and animals per
unit volume) similar to those to be used in the test. If the Daphnia culture medium to
be used in the test is different from that used for routine Daphnia culture, it is good
practice to include a pre—test acclimation period of normally about 3 weeks (i.e. one
generation) to avoid stressing the parent animals.

13. At the start of the test, the animals should be less than 24 hours old and should
not be first brood progeny. They should be derived from a healthy stock (i.e. showing
no signs of stress such as high mortality, presence of males and ephippia, delay in the
production of the first brood, discoloured animals, etc). The stock animals should be
maintained in culture conditions (light, temperature, medium, feeding and animals per
unit volume) similar to those to be used in the test. If the DapAnia culture medium to
be used in the test is different from that used for routine Daphnia culture, it is good
practice to include a pre—test acclimation period of normally about 3 weeks (i.e. one
generation) to avoid stressing the parent animals.

Test medium

Test medium

14. It is recommended that a fully defined medium be used in this test. This can avoid
the use of additives (e.g. seaweed, soil extract ete), which are difficult to characterise,
and therefore improves the opportunities for standardisation between laboratories.
Elendt M4 (4) and M7 media (see Annex 2) have been found to be suitable for this
purpose. However, other media (e.g. (5) (6)) are acceptable provided the performance
of the Daphnia culture is shown to meet the validity criteria for the test.

14. It is recommended that a fully defined medium be used in this test. This can avoid
the use of additives (e.g. seaweed, soil extract), which are difficult to characterise,
and therefore improves the opportunities for standardisation between laboratories.
Elendt M4 (6) and M7 media (see Annex 2) have been found to be suitable for this
purpose. However, other media (e.g. (7) (8)) are acceptable provided the performance
of the Daphnia culture is shown to meet the validity criteria for the test.

15. If media are used which include undefined additives, these additives should be
specified clearly and information should be provided in the test report on composition,
particularly with regard to carbon content as this may contribute to the diet provided.

15. If media are used which include undefined additives, these additives should be
specified clearly and information should be provided in the test report on composition,
particularly with regard to carbon content as this may contribute to the diet provided.
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It is recommended that the total organic carbon (TOC) and/or chemical oxygen
demand (COD) of the stock preparation of the organic additive be determined and an
estimate of the resulting contribution to the TOC/COD in the test medium made. It
is further recommended that TOC levels in the medium (i.e. before addition of the
algae) be below 2 mg/I (7).

It is recommended that the total organic carbon (TOC) and/or chemical oxygen
demand (COD) of the stock preparation of the organic additive be determined and an
estimate of the resulting contribution to the TOC/COD in the test medium made. It
is further recommended that TOC levels in the medium (i.e. before addition of the
algae) be below 2 mg/I (9).

16. When testing substances containing metals, it is important to recognise that the
properties of the test medium (e.g. hardness, chelating capacity) may have a bearing
on the toxicity of the test substance. For this reason, a fully defined medium is
desirable. However, at present, the only fully defined media which are known to be
suitable for long—term culture of Daphnia magna are Elendt M4 and M7. Both media
contain the chelating agent EDTA. Work has shown (2) that the 'apparent toxicity’ of
cadmium is generally lower when the reproduction test is performed in M4 and M7
media than in media containing no EDTA. M4 and M7 are not, therefore, recommended
for testing substances containing metals, and other media containing known chelating
agents should also be avoided. For metal-containing substances it may be advisable
to use an alternative medium such as, for example, ASTM reconstituted hard fresh
water (7), which contains no EDTA -with-added-seaweed-extract(8). This combination
of ASTM reconstituted hard fresh water and seaweed extract is-alse-suitable for long—
term culture aﬂd—testmg—of Daphnia magna (2)—a4%heugh—|t—st+u—e*e+ct-s—a—mdd—ehe+a%mg

16. When testing substances containing metals, it is important to recognise that the
properties of the test medium (e.g. hardness, chelating capacity) may have a bearing
on the toxicity of the test substance. For this reason, a fully defined medium is
desirable. However, at present, the only fully defined media which are known to be
suitable for long—term culture of Daphnia magna are Elendt M4 and M7. Both media
contain the chelating agent EDTA. Work has shown (2) that the 'apparent toxicity’ of
cadmium is generally lower when the reproduction test is performed in M4 and M7
media than in media containing no EDTA. M4 and M7 are not, therefore, recommended
for testing substances containing metals, and other media containing known chelating
agents should also be avoided. For metal—-containing substances it may be advisable
to use an alternative medium such as, for example, ASTM reconstituted hard fresh
water (9), which contains no EDTA . This combination of ASTM reconstituted hard
fresh water and seaweed extract (10) is suitable for long-term culturing of Daphnia
magna (2).

17. The dissolved oxygen concentration should be above 3 mg/| at the beginning and
during the test. The pH should be within the range 6 — 9, and normally it should not
vary by more than 1.5 units in any one test. Hardness above 140 mg/| (as CaCO3) is
recommended. Tests at this level and above have demonstrated reproductive
performance in compliance with the validity criteria (9) (10).

17. The dissolved oxygen concentration should be above 3 mg/| at the beginning and
during the test. The pH should be within the range 6 — 9, and normally it should not
vary by more than 1.5 units in any one test. Hardness above 140 mg/| (as CaCO3) is
recommended. Tests at this level and above have demonstrated reproductive
performance in compliance with the validity criteria (11) (12).

Test solutions

Test solutions

18. Test solutions of the chosen concentrations are usually prepared by dilution of a
stock solution. Stock solutions should preferably be prepared by dissolving the
substance in test medium.

18. Test solutions of the chosen concentrations are usually prepared by dilution of a
stock solution. Stock solutions should preferably be prepared, without using any
solvents or dispersants if possible, by mixing or agitating the test substance in test
medium using mechanical means such as agitating, stirring or ultrasonication, or other
appropriate methods. It is preferable to expose test systems to concentrations of the
test substance to be used in the study for as long as is required to demonstrate the
maintenance of stable exposure concentrations prior to the introduction of test
organisms. If the test substance is difficult to dissolve in water, procedures described
in the OECD Guidance for handling difficult substances should be followed (13). The
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use of solvents or dispersants should be avoided, but may be necessary in some cases
in order to produce a suitably concentrated stock solution for dosing.

19. A dilution water control with adequate replicates and, if unavoidable, a solvent
control with adequate replicates should be run in addition to the test concentrations.
Only solvents or dispersants that have been investigated to have no significant or
only minimal effects on the response variable should be used in the test. Examples of
suitable solvents (e.g. acetone, ethanol, methanol, dimethylformamide and triethylene
glycol) and dispersants (e.g. Cremophor RH40, methylcellulose 0.01% and HCO—40) are
given in (13). Where a solvent or dispersant is used, its final concentration should not
be greater than 0.1 mL/L (13) and it should be the same concentration in all test
vessels, except the dilution water control. However, every effort should be made to
keep the solvent concentration to a minimum.

PROCEDURE PROCEDURE

Conditions of Exposure Conditions of Exposure
Duration Duration

20. The test duration is 21 days. 20. The test duration is 21 days.
Loading Loading

21. Parent animals are maintained individually, one per test vessel, with 50 — 100 ml
of medium in each vessel.

21. Parent animals are maintained individually, one per test vessel, usually with 50 —
100 mL (for Daphnia magna, smaller volumes may be possible especially for smaller
daphnids e.g. Ceriodaphnia dubia) of medium in each vessel, unless a flow—through

test design is necessary for testing.
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22. Larger volumes may sometimes be necessary to meet requirements of the
analytical procedure used for determination of the test substance concentration,
although pooling of replicates for chemical analysis is also allowable. If volumes greater
than 100 ml are used, the ration given to the Daphnia may need to be increased to
ensure adequate food availability and compliance with the validity criteria. Ferflew=

22. Larger volumes may sometimes be necessary to meet requirements of the
analytical procedure used for determination of the test substance concentration,
although pooling of replicates for chemical analysis is also allowable. If volumes greater
than 100 mL are used, the ration given to the Daphnia may need to be increased to
ensure adequate food availability and compliance with the validity criteria.

Test animals

Test animals

23. For semi—static tests, at least 10 animals individually held at each test
concentration and at least 10 animals individually held in the control series.

23. For semi-static tests, at least 10 animals individually held at each test
concentration and at least 10 animals individually held in the control series.

24. For flow—through tests, 40 animals divided into four groups of 10 animals at each
test concentration has been shown to be suitable (1). A smaller number of test
organisms may be used and a minimum of 20 animals per concentration divided into
two or more replicates with an equal number of animals (e.g. four replicates each with
five daphnids) is recommended. Note that for tests where animals are held in groups,
it will not be possible to express the reproductive output as the total number of living
offspring produced per parent animal alive at the end of the test, if parent animals die.
In these cases reproductive output should be expressed as 'total number of living
offspring produced per parent present at the beginning of the test’.

24. For flow—through tests, 40 animals divided into four groups of 10 animals at each
test concentration has been shown to be suitable (1). A smaller number of test
organisms may be used and a minimum of 20 animals per concentration divided into
two or more replicates with an equal number of animals (e.g. four replicates each with
five daphnids) is recommended. Note that for tests where animals are held in groups,
it will not be possible to exclude any offspring from the statistical analysis if
inadvertent/ accidental parental mortality occurs when the reproduction has begun,
and hence in these cases the reproductive output should be expressed as 'total
number of living offspring produced per parent present at the beginning of the test'.

25. Treatments should be allocated to the test vessels and all subsequent handling of
the test vessels should be done in a random fashion. Failure to do this may result in
bias that could be construed as being a concentration effect. In particular, if
experimental units are handled in treatment or concentration order, then some time—
related effect, such as operator fatigue or other error, could lead to greater effects
at the higher concentrations. Furthermore, if the test results are likely to be affected
by an initial or environmental condition of the test, such as position in the laboratory,
then consideration should be given to blocking the test.

25. Treatments should be allocated to the test vessels and all subsequent handling of
the test vessels should be done in a random fashion. Failure to do this may result in
bias that could be construed as being a concentration effect. In particular, if
experimental units are handled in treatment or concentration order, then some time—
related effect, such as operator fatigue or other error, could lead to greater effects
at the higher concentrations. Furthermore, if the test results are likely to be affected
by an initial or environmental condition of the test, such as position in the laboratory,
then consideration should be given to blocking the test.

Feeding

Feeding

26. For semi—static tests, feeding should preferably be done daily, but at least three
times per week (i.e. corresponding to media changes). Deviations from this (e.g. for
flow—through tests) should be reported.

26. For semi—static tests, feeding should preferably be done daily, but at least three
times per week (i.e. corresponding to media changes). The possible dilution of the
exposure concentrations by food addition should be taken into account and avoided
as much as possible with well concentrated algae suspensions. Deviations from this
(e.g. for flow—through tests) should be reported.

27. During the test the diet of the parent animals should preferably be living algal cells
of one or more of the following: Chlorella sp, Selenastrum capricornutum [now

27. During the test, the diet of the parent animals should preferably be living algal cells

of one or more of the following: Chlorella sp, (formerly Selenastrum capricornutum)
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Pseudokirchneriella subcapitata, (11)] and Scenedesmus subspicatus. The supplied
diet should be based on the amount of organic carbon (C) provided to each parent
animal. Research (12) has shown that, for Daphnia magna, ration levels of between 0.1
and 0.2 mg GC/Daphnia/day are sufficient for achieving the required number of
offspring to meet the test validity criteria. The ration can be supplied either at a
constant rate throughout the period of the test, or, if desired, a lower rate can be
used at the beginning and then increased during the test to take account of growth
of the parent animals. In this case, the ration should still remain within the
recommended range of 0.1 — 0.2 mg C/Daphnia/day at all times.

Pseudokirchneriella subcapitata, (11b) and Desmodesmus subspicatus (formerly
Scenedesmus subspicatus). The supplied diet should be based on the amount of
organic carbon (C) provided to each parent animal. Research (14) has shown that, for
Daphnia magna, ration levels of between 0.1 and 0.2 mg C/Daphnia/day are sufficient
for achieving the required number of living offspring to meet the test validity criteria.
The ration can be supplied either at a constant rate throughout the period of the test,
or, if desired, a lower rate can be used at the beginning and then increased during the
test to take account of growth of the parent animals. In this case, the ration should
still remain within the recommended range of 0.1 — 0.2 mg C/Daphnia/day at all times.

28. If surrogate measures, such as algal cell number or light absorbance, are to be
used to feed the required ration level (i.e. for convenience since measurement of
carbon content is time consuming), each laboratory must produce its own nomograph
relating the surrogate measure to carbon content of the algal culture (see Annex 3
for advice on nomograph production). Nomographs should be checked at least annually
and more frequently if algal culture conditions have changed. Light absorbance has
been found to be a better surrogate for carbon content than cell number (13).

28. If surrogate measures, such as algal cell number or light absorbance, are to be
used to feed the required ration level (i.e. for convenience since measurement of
carbon content is time consuming), each laboratory should produce its own nomograph
relating the surrogate measure to carbon content of the algal culture (see Annex 3
for advice on nomograph production). Nomographs should be checked at least annually
and more frequently if algal culture conditions have changed. Light absorbance has
been found to be a better surrogate for carbon content than cell number (15).

29. A concentrated algal suspension should be fed to the Dapfnia to minimise the
volume of algal culture medium transferred to the test vessels. Concentration of the
algae can be achieved by centrifugation followed by resuspension in-distilled—water;
deionised-wateror-Daphnia culture medium.

29. A concentrated algal suspension should be fed to the DaphAnia to minimise the
volume of algal culture medium transferred to the test vessels. Concentration of the
algae can be achieved by centrifugation followed by re—suspension in Daphnia culture
medium.

Light

Light

30. 16 hours light at an intensity not exceeding 15-20 (E:m™%s™.

30. 16 hours light at an intensity not exceeding 15-20 (E'm %s™' measured at the
water surface of the vessel. For light—-measuring instruments calibrated in lux, an
equivalent range of 1000 _ 1500 lux for cool white light corresponds close to the
recommended light intensity 15-20 (E-m—-2-s—1.

Temperature

Temperature

31. The temperature of the test media should be within the range 18-22° C. However,
for any one test, the temperature should not, if possible, vary by more than 2° C
within these limits (e.g. 18-20, 19-21 or 20-22° C). It may be appropriate to use an
additional test vessel for the purposes of temperature monitoring.

31. The temperature of the test media should be within the range 18-22° C. However,
for any one test, the temperature should not, if possible, vary by more than 2° C
within these limits (e.g. 18-20, 19-21 or 20-22° C) as daily range. It may be
appropriate to use an additional test vessel for the purposes of temperature
monitoring.

Aeration

Aeration

32. The test vessels must not be aerated during the test.

32. The test vessels should not be aerated during the test.

Test concentrations

Test design
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Range finding test

33. When necessary, a range—finding test is conducted with, for example five test
substance concentrations and two replicates for each treatment and control.
Additional information, from tests with similar compounds or from literature, on acute
toxicity to Daphnia and/or other aquatic organisms may also be useful in deciding on
the range of concentrations to be used in the range—finding test.

34. The duration of the range—finding test is 21 days or of a sufficient duration to
reliably predict effect levels. At the end of the test, reproduction of the Daphnia is
assessed. The number of parents and the occurrence of offspring should be recorded.

Definitive test

34. Normally there should be at least five test concentrations arranged in a geometric
series with a separation factor preferably not exceeding 3.2, and the appropriate
number of replicates for each test concentration should be used (see paragraphs 23—
24). Justification should be provided if fewer than five concentrations are used.
Substances should not be tested above their solubility limit in test medium.

35. In setting the range of concentrations, the following should be borne in mind:

35. Normally there should be at least five test concentrations, bracketing effective
concentration (e.g. ECx), and arranged in a geometric series with a separation factor
preferably not exceeding 3.2 An appropriate number of replicates for each test
concentration should be used (see paragraphs 24-25). Justification should be provided
if fewer than five concentrations are used. Substances should not be tested above
their solubility limit in test medium. Before conducting the experiment it is advisable
to consider the statistical power of the tests design and using appropriate statistical
methods (4). In setting the range of concentrations, the following should be borne in
mind:

(i) If the aim is to obtain the LOEC/NOEC, the lowest test concentration must
be low enough so that the fecundity at that concentration is not significantly
lower than that in the control. If this is not the case, the test will have to be
repeated with a reduced lowest concentration.

(ii) If the aim is to obtain the LOEC/NOEC, the highest test concentration must
be high enough so that the fecundity at that concentration is significantly lower
than that in the control. If this is not the case, the test will have to be repeated
with an increased highest concentration.

(iii) If ECx for effects on reproduction is estimated, it is advisable that sufficient
concentrations are used to define the ECx with an appropriate level of
confidence. If the EC50 for effects on reproduction is estimated, it is advisable
that the highest test concentration is greater than this EC50. Otherwise,

(ii) When estimating the LOEC and/or NOEC, the lowest test concentration
should be low enough so that the reproductive output at that concentration is
not significantly lower than that in the control. If this is not the case, the test
should be repeated with a reduced lowest concentration.

(iii) When estimating the LOEC and/or NOEC, the highest test concentration
should be high enough so that the reproductive output at that concentration is
significantly lower than that in the control. If this is not the case, the test should
be repeated with an increased highest concentration unless the maximum
required test concentration for chronic effects testing (i.e., 10 mg/L) was used
as the highest test concentration in the initial test.

(i) When ECx for effects on reproduction is estimated, it is advisable that
sufficient concentrations are used to define the ECx with an appropriate level of
confidence. Test concentrations used should preferably bracket the estimated
ECx such that ECx is found by interpolation rather than extrapolation. It is an
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although it will still be possible to estimate the EC50, the confidence interval for
the EC50 will be very wide and it may not be possible to satisfactorily assess
the adequacy of the fitted model.

advantage for the following statistical analysis to have more test concentrations
(e.g. 10) and fewer replicates of each concentration (e.g. 5 thus holding the total
number of vessels constant) and with 10 controls.

36. If no effects are observed at the highest concentration in the range—finding test
(e.g. at 10 mg/l1), or when the test substance is highly likely to be of low/ no toxicity
based on lack of toxicity to other organisms and/or low/no uptake, the reproduction
test may be performed as a limit test, using a test concentration of e.g.10 mg/| and
the control. Ten replicates should be used for both the treatment and the control
groups. When a limit test might need to be done in a flow—through system less
replicates would be adequate. A limit test will provide the opportunity to demonstrate
that there is no statistically significant effect at the limit concentration, but if effects
are recorded a full test will normally be required.

Controls

Controls

37. One test—medium control series and also, if relevant, one control series containing
the solvent or dispersant should be run in addition to the test series. When used, the
solvent or dispersant concentration should be the same as that used in the vessels
containing the test substance. The appropriate number of replicates should be used
(see paragraphs 23-24).

37. One test—medium control series and also, if relevant, one control series containing
the solvent or dispersant should be run in addition to the test series. When used, the
solvent or dispersant concentration should be the same as that used in the vessels
containing the test substance. The appropriate number of replicates should be used
(see paragraphs 23-24).

38. Generally in a well-run test, the coefficient of variation around the mean number
of living offspring produced per parent animal in the control(s) should be < 25%, and
this should be reported for test designs using individually held animals.

38. Generally in a well-run test, the coefficient of variation around the mean number
of living offspring produced per parent animal in the control(s) should be < 25%, and
this should be reported for test designs using individually held animals.

Test medium renewal

Test medium renewal

39. The frequency of medium renewal will depend on the stability of the test
substance, but should be at least three times per week. If, from preliminary stability
tests (see paragraph 7), the test substance concentration is not stable (i.e. outside
the range 80 - 120% of nominal or falling below 80% of the measured initial
concentration) over the maximum renewal period (i.e. 3 days), consideration should be
given to more frequent medium renewal, or to the use of a flow—through test.

39. The frequency of medium renewal will depend on the stability of the test
substance, but should be at least three times per week. If, from preliminary stability
tests (see paragraph 7), the test substance concentration is not stable (i.e. outside
the range 80 - 120% of nominal or falling below 80% of the measured initial
concentration) over the maximum renewal period (i.e. 3 days), consideration should be

given to more frequent medium renewal, or to the use of a flow—through test.
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40. When the medium is renewed in semi-static tests, a second series of test vessels
are prepared and the parent animals transferred to them by, for example, a glass
pipette of suitable diameter. The volume of medium transferred with the Daphnia
should be minimised.

40. When the medium is renewed in semi—static tests, a second series of test vessels
are prepared and the parent animals transferred to them by, for example, a glass
pipette of suitable diameter. The volume of medium transferred with the Daphnia
should be minimised.

Observations

Observations

41. The results of the observations made during the test should be recorded on data
sheets (see examples in Annexes 4 and 5). If other measurements are required (see
paragraphs-5-and-44), additional observations may be required.

41. The results of the observations made during the test should be recorded on data
sheets (see examples in Annexes 4 and 5). If other measurements are required (see
paragraph44), additional observations may be required.

Offspring

Offspring

42. The offspring produced by each parent animal should preferably be removed and
counted daily from the appearance of the first brood to prevent them consuming food
intended for the adult. For the purpose of this guideline it is only the number of living
offspring that needs to be counted, but the presence of aborted eggs or dead offspring
should be recorded.

42. The offspring produced by each parent animal should preferably be removed and
counted daily from the appearance of the first brood to prevent them consuming food
intended for the parent. For the purpose of this guideline it is only the number of living
offspring that needs to be counted, but the presence of aborted eggs or dead offspring
should be recorded.

Mortality

Mortality

43. Mortality among the parent animals should be recorded preferably daily, at least
at the same times as offspring are counted.

43. Mortality among the parent animals should be recorded preferably daily, or at least
as frequently as offspring are counted.

Other parameters

Other parameters

44. Although this guideline is designed principally to assess effects on reproduction,
it is possible that other effects may also be sufficiently quantified to allow statistical
analysis. Growth measurements are highly desirable since they provide information on
possible sublethal effects which may be more useful than reproduction measures
alone; the measurement of the length of the parent animals (i.e. body length excluding
the anal spine) at the end of the test is recommended. Other parameters that can be
measured or calculated include time to production of first brood (and subsequent
broods), number and size of broods per animal, number of aborted broods, presence
of male neonates (OECD, 2008) or ephippia and possibly the intrinsic rate of population
increase (see Annex 1 for definition and Annex 7 for the identification of the sex of
neonates).

44. Although this guideline is designed principally to assess effects on reproductive
output, it is possible that other effects may also be sufficiently quantified to allow
statistical analysis. Reproductive output per surviving parent animal, i.e. number of
living offspring produced during the test per surviving parent, may be recorded. This
may be compared with the main response variable (reproductive output per parent
animal in the start of the test which did not inadvertently or accidentally die during
the test). If parental mortality occurs in exposed replicates it should be considered
whether or not the mortality follows a concentration—response pattern, e.g. if there is
a significant regression of the response versus concentration of the test substance
with a positive slope (a statistical test like the Cochran—Armitage trend test may be
used for this). If the mortality does not follow a concentration-response pattern, then
those replicates with parental mortality should be excluded from the analysis of the
test result. If the mortality follows a concentration—response pattern, the parental
mortality should be assigned as an effect of the test substance and the replicates
should not be excluded from the analysis of the test result.Growth measurements are
highly desirable since they provide information on possible sublethal effects which
may be useful in addition to reproduction measures alone; the measurement of the
length of the parent animals (i.e. body length excluding the anal spine) at the end of
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the test is recommended. Other parameters that can be measured or calculated
include time to production of first brood (and subsequent broods), number and size of
broods per animal, number of aborted broods, presence of male neonates (OECD,
2008) or ephippia and possibly the intrinsic rate of population increase (see Annex 1
for definition and Annex 7 for the identification of the sex of neonates).

Frequency of analytical determinations and measurements

Frequency of analytical determinations and measurements

45. Oxygen concentration, temperature, hardness and pH values should be measured
at least once a week, in fresh and old media, in the control(s) and in the highest test
substance concentration.

45. Oxygen concentration, temperature, hardness and pH values should be measured
at least once a week, in fresh and old media, in the control(s) and in the highest test
substance concentration.

46. During the test, the concentrations of test substance are determined at regular
intervals.

46. During the test, the concentrations of test substance are determined at regular
intervals.

47. In semi—static tests where the concentration of the test substance is expected
to remain within == 20 per cent of the nominal (i.e. within the range 80 — 120 per
cent— see paragraphs 6, 7 and 39), it is recommended that, as a minimum, the highest
and lowest test concentrations be analysed when freshly prepared and at the time of
renewal on one occasion during the first week of the test (i.e. analyses should be
made on a sample from the same solution — when freshly prepared and at renewal).
These determinations should be repeated at least at weekly intervals thereafter.

47. In semi—static tests where the concentration of the test substance is expected
to remain within = 20 per cent of the nominal (i.e. within the range 80 — 120 per
cent— see paragraphs 6, 7 and 39), it is recommended that, as a minimum, the highest
and lowest test concentrations be analysed when freshly prepared and at the time of
renewal on one occasion during the first week of the test (i.e. analyses should be
made on a sample from the same solution — when freshly prepared and at renewal).
These determinations should be repeated at least at weekly intervals thereafter.

48. For tests where the concentration of the test substance is not expected to remain
within = 20 per cent of the nominal, it is necessary to analyse all test
concentrations, when freshly prepared and at renewal. However, for those tests where
the measured initial concentration of the test substance is not within & 20 per cent
of nominal but where sufficient evidence can be provided to show that the initial
concentrations are repeatable and stable (i.e. within the range 80 — 120 per cent of
initial concentrations), chemical determinations could be reduced in weeks 2 and 3 of
the test to the highest and lowest test concentrations. In all cases, determination of
test substance concentrations prior to renewal need only be performed on one
replicate vessel at each test concentration.

48. For tests where the concentration of the test substance is not expected to remain
within = 20 per cent of the nominal, it is necessary to analyse all test
concentrations, when freshly prepared and at renewal. However, for those tests where
the measured initial concentration of the test substance is not within & 20 per cent
of nominal but where sufficient evidence can be provided to show that the initial
concentrations are repeatable and stable (i.e. within the range 80 — 120 per cent of
initial concentrations), chemical determinations could be reduced in weeks 2 and 3
of the test to the highest and lowest test concentrations. In all cases, determination
of test substance concentrations prior to renewal need only be performed on one
replicate vessel at each test concentration.

49. If a flow—through test is used, a similar sampling regime to that described for semi—
static tests is appropriate (but measurement of 'old’ solutions is not applicable in this
case). However, it may be advisable to increase the number of sampling occasions
during the first week (e.g. three sets of measurements) to ensure that the test
concentrations are remaining stable. In these types of test, the flow—rate of diluent
and test substance should be checked daily.

49. If a flow—through test is used, a similar sampling regime to that described for semi—
static tests is appropriate (but measurement of 'old’ solutions is not applicable in this
case). However, it may be advisable to increase the number of sampling occasions
during the first week (e.g. three sets of measurements) to ensure that the test
concentrations are remaining stable. In these types of test, the flow—rate of diluent
and test substance should be checked daily.

50. If there is evidence that the concentration of the substance being tested has been
satisfactorily maintained within &= 20 percent of the nominal or measured initial

50. If there is evidence that the concentration of the substance being tested has been
satisfactorily maintained within & 20 per cent of the nominal or measured initial
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concentration throughout the test, then results can be based on nominal or measured
initial values. If the deviation from the nominal or measured initial concentration is
greater than £ 20 per cent, results should be expressed in terms of the time—
weighted mean (see guidance for calculation in Annex 6).

concentration throughout the test, then results can be based on nominal or measured
initial values. If the deviation from the nominal or measured initial concentration is
greater than & 20 per cent, results should be expressed in terms of the time—
weighted mean (see guidance for calculation in Annex 6).

DATA AND REPORTING

DATA AND REPORTING

Treatment of results

Treatment of results

51. The purpose of this test is to determine the effect of the test substance on the

total number of living offspring produced per parent animal alive at the end of the test.

The total number of offspring per parent animal should be calculated for each test
i . I . o during £

vessel (i.e. replicate).

51. The purpose of this test is to determine the effect of the test substance on the
reproductive output. The total number of living offspring per parent animal should be
calculated for each test vessel (i.e. replicate). In addition, the reproduction can be
calculated based on the production of living offspring by the surviving parent organism.
However, the ecologically most relevant response variable is the total number of living
offspring produced per parent animal which does not die accidentally2 or
inadvertently3 during the test. If the parent animal dies accidentally or inadvertently
during the test, or turns out to be male, then the replicate is excluded from the
analysis. The analysis will then be based on a reduced number of replicates. If parental
mortality occurs in exposed replicates it should be considered whether or not the
mortality follows a concentration—-response pattern, e.g. if there is a significant
regression of the response versus concentration of the test substance with a positive
slope (a statistical test like the Cochran—Armitage trend test may be used for this). If
the mortality does not follow a concentration—response pattern, then those replicates
with parental mortality should be excluded from the analysis of the test result. If the
mortality follows a concentration—response pattern, the parental mortality should be
assigned as an effect of the test substance and the replicates should not be excluded
from the analysis of the test result.

2 Accidental mortality: non substance related mortality caused by an accidental
incidence (i.e. known cause)

% Inadvertent mortality: non substance related mortality with no known cause
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52. In summary, when LOEC and NOEC or ECx are being used to express the effects,
it is recommended to calculate the effect on reproduction by the use of both response
variables mentioned above i.e.
@ as the total number of living offspring produced per parent animal which does
not die accidentally or inadvertently during the test and;
@ as the number of living offspring produced per surviving parental animal;
and then to use as the final result the lowest NOEC and LOEC or ECx value calculated
by using either of these two response variables.

53. Before employing the statistical analysis, e.g. ANOVA procedures, comparison of
treatments to the control by Student t-test, Dunnett’s test, Williams’ test, or
stepdown Jonckheere—Terpstra test, it is recommended to consider transformation
of data if needed for meeting the requirements of the particular statistical test. As
non—parametric alternatives one can consider Dunn’ s or Mann-Whitney’ s tests. 95%
confidence intervals are calculated for individual treatment means.

54. The number of surviving parents in the untreated controls is a validity criterion,
and should be documented and reported. Also all other detrimental effects, e.g.
abnormal behavior and toxicological significant findings, should be reported in the final
report as well.

ECx

55. ECx—values, including their associated lower and upper confidence limits, are
calculated using appropriate statistical methods (e.g. logistic or Weibull function,
trimmed Spearman—Karber method, or simple interpolation). To compute the EC10,
EC50 or any other ECx, the complete data set should be subjected to regression
analysis.

NOEC/LOEC

56. If a statistical analysis is intended to determine the NOEC/LOEC appropriate
statistical methods should be used according to OECD Document 54 on the Current
Approaches in the Statistical Analysis of Ecotoxicity Data: a Guidance to Application
(4). In general, adverse effects of the test substance compared to the control are
investigated using one—tailed hypothesis testing at p < 0.05.

57. Normal distribution and variance homogeneity can be tested using an appropriate
statistical test, e.g. the Shapiro—Wilk test and Levene test, respectively (p < 0.05).
One—way ANOVA and subsequent multi—comparison tests can be performed. Multiple
comparisons (e.g. Dunnett’s test) or step—down trend tests (e.g. Williams' test, or
stepdown Jonckheere—Terpstra test) can be used to calculate whether there are

significant differences (p < 0.05) between the controls and the various test substance
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concentrations (selection of the recommended test according to OECD Guidance
Document 54 (4)). Otherwise, non—parametric methods (e.g. Bonferroni—-U—test
according to Holm or Jonckheere—Terpstra trend test) could be used to determine
the NOEC and the LOEC.

Limit test

58. If a limit test (comparison of control and one treatment only) has been performed
and the prerequisites of parametric test procedures (normality, homogeneity) are
fulfilled, metric responses can be evaluated by the Student test (t—test). An unequal-
variance t—test (such as Welch test) or a non—parametric testsuch as the Mann—
Whitney—U—test may be used, if these requirements are not fulfilled.

59. To determine significant differences between the controls (control and solvent or
dispersant control), the replicates of each control can be tested as described for the
limit test. If these tests do not detect significant differences, all control and solvent
control replicates may be pooled. Otherwise all treatments should be compared with
the solvent control.

Test report

Test report

57. The test report must include the following:

60. The test report includes the following:

Test substance:

Test substance:

— physical nature and relevant physicochemical properties;
— chemical identification data, including purity.

— physical nature and relevant physicochemical properties;
— chemical identification data, including purity.

Test species:

Test species:

— the clone (whether it has been genetically typed), supplier or source (if
known) and the culture conditions used. If a different species to Daphnia magna
is used, this should be reported and justified.

- the clone (whether it has been genetically typed), supplier or source (if known)
and the culture conditions used. If a different species to Daphnia magnais used,
this should be reported and justified.

Test conditions:

Test conditions:

- test procedure used (e.g. semi—static or flow—through, volume, loading in
number of Daphnia per litre);

— photoperiod and light intensity;

- test design (e.g. number of replicates, number of parents per replicate);

— details of culture medium used;

— if used, additions of organic material including the composition, source,
method of preparation, TOC/COD of stock preparations, estimation of
resulting TOG/COD in test medium;

— detailed information on feeding, including amount (in mg C/ daphnia/day) and
schedule (e.g. type of food(s), including, for algae the specific name (species)
and, if known, the strain, the culture conditions);

- test procedure used (e.g. semi—static or flow—through, volume, loading in
number of Daphnia per litre);

— photoperiod and light intensity;

- test design (e.g. number of replicates, number of parents per replicate);

- details of culture medium used;

— if used, additions of organic material including the composition, source,
method of preparation, TOC/COD of stock preparations, estimation of
resulting TOC/COD in test medium;

- detailed information on feeding, including amount (in mg G/ daphnia/day) and
schedule (e.g. type of food(s), including, for algae the specific name (species)
and, if known, the strain, the culture conditions);
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— method of preparation of stock solutions and frequency of renewal (the
solvent or dispersant and its concentration must be given, when used).

— method of preparation of stock solutions and frequency of renewal (the
solvent or dispersant and its concentration should be given, when used).

Results:

Results:

- results from any preliminary studies on the stability of the test substance;

— the nominal test concentrations and the results of all analyses to determine
the concentration of the test substance in the test vessels (see example data
sheets in Annex 5); the recovery efficiency of the method and the limit of
determination should also be reported;

- water quality within the test vessels (i.e. pH, temperature and dissolved
oxygen concentration, and TOC and/or COD and hardness where applicable)
(see example data sheet in Annex 4);

— the full record of living offspring by each parent animal (see example data
sheet in Annex 4);

— the number of deaths among the parent animals and the day on which they
occurred (see example data sheet in Annex 4);

- the coefficient of variation for control fecundity (based on total number of
living offspring per parent animal alive at the end of the test);

— plot of total number of living offspring per parent animal (for each replicate)
alive at the end of the test vs concentration of the test substance;

— the Lowest Observed Effect Concentration (LOEC) for reproduction,
including a description of the statistical procedures used and an indication of
what size of effect could be detected and the No Observed Effect
Concentration (NOEC) for reproduction; where appropriate, the LOEC/NOEC
for mortality of the parent animals should also be reported;

— where appropriate, the ECx for reproduction and confidence intervals and a
graph of the fitted model used for its calculation, the slope of the dose-—
response curve and its standard error;

- results from any preliminary studies on the stability of the test substance;
— the nominal test concentrations and the results of all analyses to determine
the concentration of the test substance in the test vessels (see example data
sheets in Annex 5); the recovery efficiency of the method and the limit of
determination should also be reported:;

- water quality within the test vessels (i.e. pH, temperature and dissolved
oxygen concentration, and TOC and/or COD and hardness where applicable)
(see example data sheet in Annex 4);

— the full record of the production of living offspring during the test by each
parent animal (see example data sheet in Annex 4);

— the number of deaths among the parent animals and the day on which they
occurred (see example data sheet in Annex 4);

- the coefficient of variation for control reproductive output (based on total
number of living offspring per parent animal alive at the end of the test);

— plot of total nhumber of living offspring produced per parent animal in each
replicate excluding any parent animal which may have accidentally or
inadvertently died during the test vs. concentration of the test substance;

— as appropriate plot of total number of living offspring produced per surviving
parent animal in each replicate vs. concentration of the test substance

— where appropriate the Lowest Observed Effect Concentration (LOEC) for
reproduction, including a description of the statistical procedures used and an
indication of what size of effect could be expected to be detected (a power
analysis can be performed before the start of the experiment to provide this)
and the No Observed Effect Concentration (NOEC) for reproduction;
information on which response variable that has been used for calculating the
LOEC and NOEC value (either as total living offspring per maternal organism
which did not die accidentally or inadvertently during the test or as total
number of living offspring per surviving maternal organism), where appropriate,
the LOEC or NOEC for mortality of the parent animals should also be reported;
— where appropriate, the ECx for reproduction and confidence intervals (e.g.
90% or 95%) and a graph of the fitted model used for its calculation, the slope
of the concentration—response curve and its standard error;
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— other observed biological effects or measurements: report any other
biological effects which were observed or measured (e.g. growth of parent
animals) including any appropriate justification;

— an explanation for any deviation from the Test Guideline.

— other observed biological effects or measurements: report any other
biological effects which were observed or measured (e.g. growth of parent
animals) including any appropriate justification;

— an explanation for any deviation from the Test Guideline.

ANNEX1 DEFINIIONS

2008

2012

For the purposes of this Guideline the following definitions are used:

For the purposes of this Guideline the following definitions are used:

Fecundity: number of living offspring produced per mother animal within the test period

Reproductive output: number of living offspring produced by parental animals within
the test period

Parent Animals are those female Daphnia present at the start of the test and of
which the reproductive output is the object of study.

Parent Animals are those female Daphnia present at the start of the test and of which
the reproductive output is the object of study.

Offspring are the young Daphnia produced by the parent animals in the course of
the test.

Offspring are the young Daphnia produced by the parent animals in the course of the
test.

Accidental mortality: non substance related mortality caused by an accidental
incidence (i.e. known cause)

Inadvertent mortality: non substance related mortality with no known cause

Lowest Observed Effect Goncentration (LOEC) is the lowest tested concentration
at which the substance is observed to have a statistically significant effect on
reproduction and parent mortality (at p < 0.05) when compared with the control,
within a stated exposure period. However, all test concentrations above the LOEC
must have a harmful effect equal to or greater than those observed at the LOEC.
When these two conditions cannot be satisfied, a full explanation must be given for
how the LOEC (and hence the NOEC) has been selected.

Lowest Observed Effect Concentration (LOEC) is the lowest tested concentration at
which the substance is observed to have a statistically significant effect on
reproduction and parent mortality (at p < 0.05) when compared with the control, within
a stated exposure period. However, all test concentrations above the LOEC should
have a harmful effect equal to or greater than those observed at the LOEC. When
these two conditions cannot be satisfied, a full explanation should be given for how
the LOEC (and hence the NOEC) has been selected.

No Observed Effect Concentration (NOEC) is the test concentration immediately
below the LOEC, which when compared with the control, has no statistically
significant effect (p < 0.05), within a stated exposure period.

No Observed Effect Concentration (NOEC) is the test concentration immediately
below the LOEC, which when compared with the control, has no statistically significant
effect (p < 0.05), within a stated exposure period.

ECx is the concentration of the test substance dissolved in water that results in a x
per cent reduction in reproduction of Daphnia mragra-within a stated exposure period.

ECx is the concentration of the test substance dissolved in water that results in a x
per cent reduction in reproduction of Daphnia within a stated exposure period.

Intrinsic rate of increase is a measure of population growth which integrates
reproductive output and age—specific mortality (1) (2) (3). In steady state populations
it will be zero. For growing populations it will be positive and for shrinking populations
it will be negative. Clearly the latter is not sustainable and ultimately will lead to

Intrinsic rate of population increase is a measure of population growth which integrates
reproductive output and age—specific mortality (1) (2) (3). In steady state populations
it will be zero. For growing populations it will be positive and for shrinking populations
it will be negative. Clearly the latter is not sustainable and ultimately will lead to
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extinction.

extinction.

Limit of detection is the lowest concentration that can be detected but not

Limit of detection is the lowest concentration that can be detected but not quantified.

quantitatively.

quantified.
Limit of determination is the lowest concentration that can be measured | Limit of determination is the lowest concentration that can be measured
quantitatively.

SCANNEX2 DAFE 1394 s
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