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Emissions from wastewater treatment plant 



Substances 

Urban catchment 

River 

WWTP 

CSO Combined sewer 

 Pesticides, Biocides, Pharmaceuticals,   
 Heavy metals, etc. 

Focus: Urban Sources, combined sewer overflows 

Micropollutants in settlements 
Nonpoint source (NPS-) pollution  



Substances 

Urban catchment 

River 

WWTP 

CSO Combined sewer 

 roofs, claddings 
 streets 
 facades 
 gardens 

 

 Sources of 
 Micropollutants: 

Micropollutants in settlements 

 Pesticides, Biocides, Pharmaceuticals,   
 Heavy metals, etc. 

Nonpoint source (NPS-) pollution  

Focus: Urban Sources, combined sewer overflows 



Goals 
Ausgangsfragen 

1) What relevancy does NPS-micropollution carry? 
 

2) Can we indentify most critical places?  



Motivation 
Transdisziplinäre «Literaturstudie» 
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Motivation 
Transdisziplinäre «Literaturstudie» 



Methods 
Substance flow analysis 

«dynamic» 
SFA 

continuous 
simulation 

entry 
patheways 

 
4 substances 

one CSO per 
municipality 

dynamic SFA 

o load variation at the source 

o seasonality of usage, e.g. pesticides 

o variability in rainfall 



Methods 
Substance flow analysis 

«dynamic» 
SFA 

continuous 
simulation 

entry pathways 
 

4 substances 

1 hr 
resolution 

 
Toxic unit 

Index of 
urbanization 

 
HOTSPOTS 

one CSO per 
municipality 

dynamic SFA 

o annual loads 

o meta-data analysis 

o loss-rates 



o Basic model structure 
 

dynamic SFA 
Basis 

Quellen: ArcGis Logo: http://www.lic.wisc.edu/training/CrsDesc/iag1.htm;  
Logo R: http://www.r-project.org/index.html, Schweiz: Vector23@2008 swisstopo  

storage volume 
CSO 

 Hydraulics 

(REBEKA in R by 
Daebel und Gujer) 

Rainfall 
data 

catchment data 

Literature 

 

Application 

CSO Emission 

Emission at source 
Accumulation + 

Wash-off 



o NPS-micropollution 
 

dynamic SFA 
Basis 

                 Substance 
Source 

Triclosan Glyphosate Mecoprop Copper 

Household     

Garden   

Facades  

Roofs   

Streets  



o Emission from different sources (in kg/a) 
 

dynamic SFA 
Results 

substance house-
hold 

buildings street garden total rainfall-
mobilized 

part 

Triclosan 5’148       5’148 0% 
Glyphosate       4’798 4’798 100% 

Mecoprop 203 47   568 818 76.2% 
Copper 62’140 50’542 7’043 250 119’975 49.2% 



o CSO - sewage 
 

dynamic SFA 
Results 

substance Loss rates 
Triclosan 3.3 
Glyphosate 65 
Mecoprop 50 
Copper 34 



o CSO: rainwater and sewage 
 

dynamic SFA 
Results 

substance Loss rates 
Triclosan 3.3 
Glyphosate 65 
Mecoprop 50 
Copper 34 



o Indicator: Population 
 

 

Identification of Hotspots 
Results 



1) What relevancy does NPS-micropollution carry? 
 
o for many wastewater-borne MP concentrations in combined sewer are 

lower than environmental quality standards 
 

o loss-rates of rainfall-mobilized substances 
o Glyphhosate:  65% 
o Mecoprop:  50% 

 
 
2) Can we identify most critical places?  

 
o Even for rainfall-mobilized micropollutants  

population (< 50.000cap)  
is an good indicator for annual loads 

 
 

Summary 
Substance flow analysis 



 
 
 

Thank you for your attention ! 
ありがとう  ございます。 

merci beaucoup 
Vielen Dank 
cum Gratiae 
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