C. Schulze: Modelling and evaluating the aquatic fate of detergents

Within this thesisan environmentalassessmerdnd evaluation methodfor analysing
aguaticecotoxicologicaimpactsof householdaundryis developed. The methodology
allows comparatre assessmentsf different productalternatves, washinghabits, and
wastavatertreatmentechniquesn orderto identify their relevancewith respectio wa-
terbornedischages. Elementsdrom both analyticaltools Life Cycle Assessmenfl.CA)
andEnvironmentalRisk Assessmerif chemical§ERA) arecombinedn this methodol-
ogy. Thecoreconsistof the Geography-referencdfiggional ExposureAssessmentool
for EuropearRivers(GREAT-ER), which calculatesoncentrationsf ‘down-the-drain’
chemicalsn surfacewatersdueto point releasesln orderto simulatethe aquaticfate of
detegentsanen GREAT-ER emissiormodelis developed calledGREAT-ER product
mode which calculatesalculateconcentrationncreasesf detegentingredientsn sur
facewatersbasedon productformulationsand assumptiongoncerningvashinghabits.
Two evaluationmethodsthe Critical Length (CL) andthe ProductRisk Ratio (PRR,),
aredefinedfor evaluatingtheresults.CL is the sumof meanconcentrationncreasesgi-
vided by substance-specifiwo effect concentration§NECs),over all river stretchesand
all ingredientsveightedby thelengthsof the stretchesPRR, is the (percentualpumber
of river stretchesn a region, in which the x-percentilesof the predictedconcentration
increase®f atleastoneingredientexceeda substance-specifidEC. Theemissiormodel
requiresnputdatathatcanbederivedfrom the functionalunit of anLCA, which allows
anassessmeruf otherimpactcateyoriesby usingary existing LCA method.

Themethodologys appliedto a casestudywhichis basedn scenariogivenin thecom-
prehensie productassessmentashingand washingagents’(‘ Produktlinienanalyse’,
PLA). In orderto apply the GREAT-ER productmode,the Rur river basinin Western
North-RhineWestphalias choserasstudyarea. The catchmentintegrationincludesthe
developmenif a simplehydrologicalmodelthatcombinesa nonlinearegressioranaly-
siswith alocal refinemenprocedureThe quality of theintegrationof the Rur catchment
datais analysedy a comparisorof monitoringdataandpredictedconcentrationsf de-
tergentand cleaningagentingredientsusing actualconsumptiondataof the two years
1993and2000. The productmoderesultsshav thatusehabitshave alargerinfluenceon
theresultsthanproductformulations.However, thelargestinfluenceis causedy varying
wastavatertreatmentechniquesBoron andthe surfactant@arethe mostrelevantdeter
gentingredients.Furthermoreusingdifferentdetegentsfor white andcolouredlaundry
lowersthe predictedemissionssignificantly

Basedon this methodologysustainablelevelopmenindicators(SDIs)for describinghe

aguaticaspectf householdaundryare defined. CL is proposedas pressurandicator
andPRR, asstateindicatorfor describingaquaticaspect®f the sustainabilityof house-
hold laundryin aregion. Differentregionscanbe comparedy normalisingthe CL by

theregion’s populationandexpressinghe PRR, asa percentagef stretchesn aregion.

Annually evaluatingregional CLs and PRR. s allows the assessmenthethera region is

moving towardsa moresustainablstate.



