
4.2.2. Ecotoxicitvonrameters -.

4.22J. Toxicity to aquatic irminisms

For predictingaquatic toxicityapproximately300 SAR modelsare availableto theEPA expertsfor
various (about 100) chemicalclasses.The estimationmethodsaremostly basedon log P~ only

• calculatedvaluesofthis latterparameterareused.Expert knowledgeis requiredfor theselectionof
• theappropriateSAR model.Theselectionis basedon the chemical class,not on themodeof action.

The EPA’s SAR predictionscover both acute and chronic toxicity for aquaticorganisms.Fish,
daphnia,algae and, for some pesticidstructures,also vascularplants areconsidered.For some
chemicalclasses,if log P~ is above5 it is assumedtha therearenoacutetoxic effects.Nevertheless,
for thosesubstances,andsimilarly for chemicalsfor which no toxic effect is predictedat the water
solubility limit, chroniceffectsmay still besubstaiuial. The dataon aquatic toxicityareusedfor risk.
assessmentandassignmentof “level of concern”.

In theEC accordingto the requirementsof Directive791831/EEC (sixth Amendment)at “baseset”
level, ncirmally only acutefish anddaphniastudiesare conducted. Chroniceffects and effectson
speciesother thanfish anddaphnia,e.g.algae,are ingeneralnot addressedatthis stage.The aquatic
toxicity dataareusedfor risk assessmentandfor theclassification“dangerousfor theenvironment”.

In severalcases, thedataweregivenas > n, < n or as NTS (NonToxic atSaturation).LCIEC5Odata
given as <n aredifficult to interpretbecausein thosecases,the actualLC/EC5()valuecanbemuch
lower thanthe givenlimit. For this reasonthosedatawereexciudedfrom analysis.Valuesgivenas
> n, however,canbe usedbecauseusually,the givenlimit will beregardedas aworstcase estimate
of the toxicity. The analysisincludesthereforethose chemicalsfor which exactand “higher than”
(>n) effect concentrations aresupplied:datapresentedas NTS arealsoincluded.

Thecomparativeanalysisis carried outapplying thefollowing criteria:

- for all valuesgiven as > n the numbers aredirectly comparedwithout considering thesigns;

- for datapairswith both valuesabove 100 mg/I, nodifferentiationis madebetween thenumerical
• ~values:the ratio of estimated/measuredvaluethereforeis 1;

-. the valuesareconsideredto be in agreementif they arewithin ±I log unit;

- for datapairsin whichonevalue is given as NTS andtheotherasa numericalvalue, theresults
• are assessed considering the watersolubility: for anumericalvaluemuch higherthanthe water

solubility (>100mg/I) theSAR andexperimental valuearedeemedto bein agreement;foreffect
concentrations closerto the watersolubility (<100 mg/I) the two values are deemedto be
inconsistentwith oneanother(disagree). • .. • -

Theresultsof the comparativeanalysesare givenin Table 6 (toxicity to fish) andTable7 (Toxicity
to daphnia,*he detailedanalysesare giv.en in the Annexes9 and 10.
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TABLE 6: Comparisonor dataon toxicity to flsh

N0 of chemicals %

Total - 130 • 100

Agreement 107 82.3

Disagreement 23 17.7

- Overestimation 14 10.8

- Underestimation 9 6.9

TABLE 7:. Comparison of dataon toxicity to Danhnia

N0 of chemicals %

Total 127 100

Agreement 90 70.9

Disagreement. 37 29.1

- Overestimation 20 15.7

- Underestimation 17 13.4

Someofthe differencesin predictedand experimental-toxicity. canbe attributedto nominal insteadof
measuredconcentrations,theuseof solventstoenhancewatersolubilityandtodifferenttestdurations
(24/48hr for daphnia). Foronly 5 chemicalsweremeasuredand predicteddataon algaetoxicity
available.In 4 cases,agreementbetween SAR/MPDdatais observed(data:seeAnnex 1 1).

- Conclusions

Information on aquatic toxicity is used both for risk assessmentand for classificationpurposes.
• Overall, SAR predictionsof aquatictoxicity arequitegood. For fish toxicity the.predictions tendto
• overestimatethe toxicity. For daphniaover- andunderestimations occurredatabout-thesamerate.

• Furthereffort is desirabletoexplainthecaseswhere thereasonfor theunderestimation(false negative
predictions)is not evident. Nevertheless,if usedwith therequiredcaution,SAR predictionscan be
very effective:in the contextot’ the US notificationscheme.

The predictionsareconsideredto representa veryuseful futureoptionto supportthedecisiontaking
process.~kithina ~tepwiserisk assessmentschemefor carryingout toxicity tests.
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