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Within this thesisan environmentalassessmentand evaluationmethodfor analysing
aquaticecotoxicologicalimpactsof householdlaundryis developed. The methodology
allows comparative assessmentsof different productalternatives, washinghabits,and
wastewatertreatmenttechniquesin orderto identify their relevancewith respectto wa-
terbornedischarges.Elementsfrom bothanalyticaltoolsLife CycleAssessment(LCA)
andEnvironmentalRiskAssessmentof chemicals(ERA) arecombinedin thismethodol-
ogy. Thecoreconsistsof theGeography-referencedRegionalExposureAssessmentTool
for EuropeanRivers(GREAT-ER), whichcalculatesconcentrationsof ‘down-the-drain’
chemicalsin surfacewatersdueto point releases.In orderto simulatetheaquaticfateof
detergents,anew GREAT-ER emissionmodelis developed,calledGREAT-ER product
mode,whichcalculatescalculatesconcentrationincreasesof detergentingredientsin sur-
facewatersbasedon productformulationsandassumptionsconcerningwashinghabits.
Two evaluationmethods,the Critical Length(CL) andthe ProductRisk Ratio (PRR� ),
aredefinedfor evaluatingtheresults.CL is thesumof meanconcentrationincreases,di-
videdby substance-specificno effect concentrations(NECs),over all river stretchesand
all ingredientsweightedby thelengthsof thestretches.PRR� is the(percentual)number
of river stretchesin a region, in which the x-percentilesof the predictedconcentration
increasesof at leastoneingredientexceedasubstance-specificNEC.Theemissionmodel
requiresinputdatathatcanbederivedfrom thefunctionalunit of anLCA, which allows
anassessmentof otherimpactcategoriesby usingany existing LCA method.

Themethodologyis appliedto acasestudywhichis basedonscenariosgivenin thecom-
prehensive productassessment‘Washingandwashingagents’(‘Produktlinienanalyse’,
PLA). In orderto apply the GREAT-ER productmode,the Rur river basinin Western
North-RhineWestphaliais chosenasstudyarea.Thecatchmentintegrationincludesthe
developmentof a simplehydrologicalmodelthatcombinesa nonlinearregressionanaly-
siswith a local refinementprocedure.Thequalityof theintegrationof theRurcatchment
datais analysedby a comparisonof monitoringdataandpredictedconcentrationsof de-
tergentandcleaningagentingredientsusingactualconsumptiondataof the two years
1993and2000.Theproductmoderesultsshow thatusehabitshave a largerinfluenceon
theresultsthanproductformulations.However, thelargestinfluenceis causedby varying
wastewatertreatmenttechniques.Boronandthesurfactantsarethemostrelevantdeter-
gentingredients.Furthermore,usingdifferentdetergentsfor white andcolouredlaundry
lowersthepredictedemissionssignificantly.

Basedon this methodology, sustainabledevelopmentindicators(SDIs)for describingthe
aquaticaspectsof householdlaundryaredefined. CL is proposedaspressureindicator
andPRR� asstateindicatorfor describingaquaticaspectsof thesustainabilityof house-
hold laundryin a region. Dif ferentregionscanbe comparedby normalisingtheCL by
theregion’s populationandexpressingthePRR� asa percentageof stretchesin a region.
Annually evaluatingregionalCLs andPRR� s allows theassessmentwhethera region is
moving towardsa moresustainablestate.
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