FACT SHEET

P7 – STORM WATER OUTLETS/COMBINED SEWER OVERFLOWS/UNCONNECTED SEWERS

version 01-09-2021

1	Introduction
[bookmark: _Hlk79403990]The urban wastewater system collects domestic and commercial wastewater as well as storm water from sealed surfaces which are connected to the sewage system. Thereby, a variety of pollutants reach the sewers coming from many different sources in urban areas such as households (domestic chemicals, pharmaceuticals,…), traffic (e.g. combustion processes, tyre wear particles, brake abrasion), construction materials e.g. for roofs or roof rail, facade coatings (wall paint), etc.
 
Not all the wastewater collected in sewer systems is treated in UWWTPs (urban wastewater treatment plants). It mainly concerns:

· storm water sewers (storm water outlets): storm water running from sealed areas in conjunction with rainfall, collected in separate storm water sewers (see Figure 1),
· combined sewer: 
· combined sewer overflows (CSO) when rainfall exceeds the storage capacity of sewer system (see Figure 2) and
· unconnected combined sewers or rather separate domestic wastewater sewers (not connected to UWWTPs); (see Figures 2 and 3).
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Figure 1 Schematic overview of emissions to surface waters via storm water overflows.
[bookmark: _Hlk79404713]Storm water runoff from sealed areas flushes all substances deposited on top of the sealed area as well as dissolved substances from roofs and facades into sewers. In a separate sewer system, the resulting pollutant load is usually directly release to the next water body. Only if a high pollution is assumed e.g. in commercial areas, is stormwater treated in sedimentation tanks. As a result, high pollutant concentrations may temporarily occur in the receiving waters, affecting especially sensitive organisms and being responsible for failing good ecological status under Water Framework Directive (WFD).

Main pollutants in storm water outlets are:
 
· metals
· Polycyclic Aromatic Hydrocarbons (PAHs)
· Perfluorocarbons (PFC)
· Biocides
In addition to the pollutant load from sealed surfaces, a share of untreated domestic wastewater is emitted into surface waters during combined sewer overflows or during combined sewers and separate domestic wastewater sewers not connected to UWWTP (see fact sheets P8 and P9). The overflowing water is therefore a mix of substances from domestic and industrial/commercial wastewater and deposits from impervious surfaces (see above).
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Figure 2 Schematic overview of emissions to surface waters via combined sewer overflows.
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Figure 3 Schematic overview of emissions to surface waters via separate domestic wastewater sewers not connected to waste water treatment plants.

The main objective of this fact sheet is to provide information on substance emissions from urban sewers (storm water outlets, combined sewer overflows and unconnected sewers). 
[bookmark: _Hlk79826980]Surface runoff from sealed areas which are not connected to either a combined nor a separate sewer system (see Figures 1 and 2), related to P6, is very likely to infiltrate and not reach the surface water. Considering the purification capacity of soil, this path way is not seen as an important source of surface water pollution.

2	Calculation methods
To calculate emissions from urban sewers, different calculation methods can be used mainly depending on the availability of information and data. The methods to calculate the loads from storm water outlets (par. 2.1.1), combined sewer overflows (par. 2.1.2) and unconnected sewers (par. 2.1.3) are given below.

2.1	Use monitored concentrations
One possibility is to use locally available monitoring values. To calculate loads information on of annual stormwater runoff volume is necessary. In a combined system, the additional load from the share of wastewater discharged is needed.
In most countries that information – volume of stormwater and share wastewater discharged via combined sewer overflows – is not known on the river basin or even on the national level. To estimate loads on the local level a simplified method can be applied. 


2.1.1	Loads from storm water outlets 
[bookmark: _Hlk79835385]On the local level specific loads in surface waters can be estimated based on substance concentrations in storm water outlet using equation 1. 
Equation 1: 

With
Lss|sws+cs 	= Load from storm water to sewer systems (storm water sewer (sws) plus combined sewer connected to UWWTP (cs)) in kilogram per year
[bookmark: _Hlk79839344]Qswo|sws+cs	= volume of annual stormwater runoff from sealed urban area connected to sewers
Cswo_l  	= substance concentration in stormwater runoff (storm water outlets), (locally)

To calculate the annual stormwater runoff the volume from sealed areas the following information could be used if no information on a national level is available:

· Land cover and imperviousness: if no national land use data set is available CORINE land cover could be used to identify urban (sealed) land use classes. To account for urban sealed land surfaces the European-wide data set provided by the EEA (European Environment Agency) can be used: https://www.eea.europa.eu/data-and-maps/dashboards/imperviousness-in-europe.
· Most countries have national climate information which could be used. If not, on the European scale the total daily amount of rainfall is available (E-OBS data set; daily gridded meteorological data for Europe: https://cds.climate.copernicus.eu/cdsapp#!/dataset/insitu-gridded-observations-europe?tab=overview ). The E-OBS data are often also used on the national level e.g. for modeling activities. 
· [bookmark: _Hlk79835411]Area/proportion of sealed area connected to storm water sewers and to combined sewers: The share of sealed area connected to the different sewer systems can locally and nationally differ. Statistical information might be available on the national level. 
[bookmark: _Hlk79835768]
The following equation 2 can be applied.

Equation 2: 

[bookmark: _Hlk79835802]With
ASsws	= discharge relevant sealed urban area connected to storm water sewer
Pan	= annual precipitation
Rcoeff	= runoff coefficient for urban areas (range between 0.5 to 0.7)

[bookmark: _Hlk79835835]The runoff coefficient represents the percentage of precipitation that appears as runoff e.g. from urban sealed areas. The value of the coefficient is determined on the basis of climatic conditions and characteristics of the drainage area. The value, expressed as a constant, ranges between zero and one, while one means that all of precipitation appears as runoff (Chow, 1964). Mean runoff coefficient for urban areas is around 0.6. If more detailed national or catchment specific information is available that value could be used as a first approximation.
[bookmark: _Hlk79835848]
Discharge relevant sealed area is calculated using the following equation 3.


Equation 3: 
 
With
Aurb  	= sealed urban area (km²/m²/ha)
Rimp 	= rate of imperviousness (%)
Rcon_sws 	= connection rate to storm water sewer (%)

Comber et al. (2021) used a similar simple approach to calculate urban runoff to wastewater treatment plants.

2.1.2	Loads from combined sewer overflows 
To estimate specific loads from urban sealed surfaces washed into combined sewers, the calculated load from sealed surfaces has to be supplemented by an estimate according the wastewater load included in the combined sewer overflows (CSO). Therefore, the sealed area connected to combined sewers which are connected to UWWTPs has to be known and might be available from national statistics (see above). If that information is not available, alternatively EU-UWWTD data referring to unconnected sewers could be used at least to estimate the proportion (connected sewers/unconnected sewers) even if data don’t allow the differentiation between unconnected combined sewers and separate domestic wastewater sewers (see fact sheet P9). Under UWWTD Member states report the rate (%) of generated load (person equivalent (p.e.)) in agglomerations[footnoteRef:1] > 2,000 p.e. which is connected to sewer system but not connected to UWWTD (https://uwwtd.eu/; https://www.eea.europa.eu/data-and-maps/data/waterbase-uwwtd-urban-waste-water-treatment-directive-7 ). [1:  Agglomeration under UWWTD means: “…an area where the population and/or economic activities are sufficiently concentrated for urban waste water to be collected and conducted to an urban waste water treatment plant or to a final discharge point“.] 


Proposed equation (1) and input data have also validity. Equations 2 and 3 need to adapted and connection rate to combined sewers which are connected to UWWTP is used instead (equation 4 and 5). 
Equation 4: 


With
AScs	= discharge relevant sealed urban area connected to combined sewer connected to UWWTP

Equation 5: 
 
With
Rcon_cs_uwwtp	= connection rate to combined sewers connected to UWWTP (%)



To calculate the share of wastewater in the CSO, as a minimum requirement the annual duration of CSO (preferable the annual duration of storm events causing CSO) and the overflow rate needs to be known. With this information and the available data on inflow concentrations from wastewater treatment plants the share of wastewater dependent emissions can be estimated (equation 5). 
Equation 5: 


With 
Lww    	= wastewater load in combined sewer overflows (kg/a) 
CUWWTP	= concentration in UWWTP influent (g/m³)
QUWWTP	= annual wastewater flow of UWWTP (m3/h)
Dcso	= annual duration of CSO events (h/a)
OR	= overflow rate of combined sewer system 

Annual wastewater flow of waste water treatment plants should be available from UWWTD-reporting (https://uwwtd.eu/; https://www.eea.europa.eu/data-and-maps/data/waterbase-uwwtd-urban-waste-water-treatment-directive-7).

If monitoring data for inflow concentrations in urban waste water treatment plants are not available, for metals the values derived by Comber et al. (2021) might be used (Table 2). Furthermore, a national example (German) for mean inflow concentrations are given in Annex 5.
Regarding duration of CSO events and overflow rate of combines sewer system a national example is given: In Germany overflow rate is approximately 0.5 (50 % of surface runoff from sealed surfaces in urban areas in combined sewer systems are discharged to surface waters). The resulting overflow volume include 1 – 2 % of annual domestic wastewater discharge in combined sewers. Furthermore, an average annual duration of CSO of 120 hours per year is assumed.

2.1.3	Loads from unconnected sewers 
Calculation of loads from unconnected sewers need to be differentiated depending upon whether it is a combined sewer or a separate domestic wastewater sewer.
Unconnected combined sewers
To calculate loads from unconnected combined sewers, the above proposed equations for loads from combined sewer overflows (see par. 2.1.2) and input data have also validity. Only in equation 4 connection rate to combined sewers not connected to UWWTP is used instead (equation 6). 
Equation 6: 
 

With
Rcon_cs 	= connection rate to combined sewers not connected to UWWTP (%)

Furthermore, above-mentioned equation 5 need to be adapted as follows (equation 7). 
Equation 7: 



With 
Lww_cs 	= wastewater load in combined sewers (kg/a)

Unconnected separate domestic wastewater sewers
Loads from unconnected separate domestic wastewater sewers, the above proposed equation 7 for wastewater load in combined sewers (see par. 2.1.2.) and described input data have also validity (equation 8). 
Equation 8: 



With 

Lww_sws    	= wastewater load in separate wastewater sewers (kg/a)

Another possibility to calculate wastewater load in separate domestic waste water sewers is described in fact sheet 9 using number of inhabitants or p.e. connected to sewers without treatment and emission generated per capita.

If locally representative concentration data for storm water outlets and combined sewer overflows are not available, a more generalized load calculation method is needed to avoid an over or under estimation of annually emitted load, because of the wide variation in precipitation across Europe. Applying the specific load approach Member States (MS) can provide data on the pollutant loads annually washed off from sealed surface (g/(ha*a)) on a long-term average. They are derived from comprehensive monitoring programs providing both concentration and discharge data to calculate reliable annual loads. These loads are than related to one hectare of impervious urban area. The assumption is that independent from inter annual or regional variations the resulting area specific load is complete washed off year by year.    
In a combined system, the share of wastewater emitted (see equation 5) will have to be added.

2.2	Use estimated concentrations
If concentration values (locally monitored or mean values) are not available, concentrations can be estimated using the source-oriented approach (see Comber et al. 2021).
 
3	Concentrations of pollutants
Monitoring results concerning concentrations in storm water outlets and combined sewer overflows are given in Annex 1 and Annex 2. 


[bookmark: _Hlk79404088]Furthermore, Comber et al. (2021) derived mean values for urban runoff concentrations for metals (Table 1) as well as loads on country level (Annex 3) using the source-oriented approach. Derived concentrations include sources such as atmospheric deposition (wet and dry), rainwater concentrations, road runoff (traffic) including tyre, brake abrasion, exhaust emissions and oil loss. These values can be used to estimate loads in surface waters via storm water outlets.
Table 1	Derived mean metal concentrations in urban runoff (rain water from urban sealed areas) in Europe (Comber et al. 2021).
	Substance 
	Concentration in runoff, total (µg/L) 
	Concentration in runoff, dissolved (µg/L)

	Nickel
	6.6
	3.0

	Cadmium
	0.35
	0.15

	Copper
	36.1
	14.4

	Zinc
	185
	68.3

	Aluminium
	1,102
	339

	Silver
	0.34
	< LoD*


* LoD – Limit of detection

To calculate loads in surface water via combined sewer overflows, Comber et al. (2021) also derived mean concentrations and loads in combined sewer systems including domestic wastewater, runoff, industrial discharges (discharges to communal sewer system) and services (light industry estates, car washes, and town centre activities from offices, laundries, bars, restaurants etc.). Concentrations are given in Table 2 and loads on country level in Annex 4.

Table 2 Derived mean metal concentrations in urban wastewater entering UWWTP in Europe (Comber et al. 2021).
	Substance 
	Concentration in domestic wastewater (µg/L)
	Concentration from trade* wastewater (µg/L)
	Concentration from light industrial wastewater (µg/L)
	Concentration from services (µg/L)

	
	total (µg/L) 
	dissolved (µg/L)
	total (µg/L) 
	dissolved (µg/L)
	total (µg/L) 
	dissolved (µg/L)
	total (µg/L) 
	dissolved (µg/L)

	Nickel
	4.8
	3.1
	32
	14
	23.6
	13.9
	5.1
	3.5

	Cadmium
	0.19
	0.1
	1.03
	0.37
	0.53
	0.18
	0.25
	0.11

	Copper
	59.4
	25.4
	560
	223
	73.2
	25.1
	61.4
	23.2

	Zinc
	156
	38.9
	808
	474
	536
	153
	132
	38.7

	Aluminium
	822
	89
	1,256
	183
	725
	50
	787
	47

	Silver
	0.49
	0.19
	2.13
	0.80
	0.48
	0.13
	0.63
	0.11


* trade - consented industry releasing metals of interest under permit conditions 



4	Conclusions
[bookmark: _Hlk79840013]There are possibilities to estimate emissions in surface waters via storm water outlets,  combined sewer overflows and unconnected sewers, even if on the national level data are rarely available. A quite simple calculation method is described. Several European data sets are available and mean concentration values for metals are provided as well as examples from several studies. All this information can be used to calculate emissions for this pathway even if it might be just a first approximation.
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[bookmark: _Hlk79411434]Annex 1
Statistical values – Literature check – measured pollutant concentration values in urban storm waters
	Parameter
	Artihmetic average (µg/L)
	Median (µg/L)
	Min - Max (µg/L)
	Comment
	Country
	Reference

	Lead
	6.5
	5.9
	1.2 – 16
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	12.3
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.3 – 7.4
	storm water, 8 samples, October - November 2008, total concentration
	DK
	Birch et al. (2011)

	
	
	
	<5 – 6.4
	storm water, 6 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	
	
	67.5 – 780
	storm water sewer, 119 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	
	
	3.11 – 19 
	storm water sewer, 28 samples, May 2014 - June 2015, volume proportional, dissolved concentration
	DE
	Wicke et al. (2016)

	Cadmium
	0.088
	0.079
	0.33 – 0.31
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.49
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.0045 – 0.63
	storm water, 8 samples, October - November 2008
	DK
	Birch et al. (2011)

	
	
	
	<0.05 – 0.14
	storm water, 6 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.61
	
	n.n. – 4
	storm water, 69 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	0.15
	
	n.n. – 0.72 (dissolved)
	storm water, 28 samples, May 2014 - June 2015, volume proportional, dissolved concentration
	DE
	Wicke et al. (2016)

	
	<0.2
0.28
	
	
	storm water, 1 sample, October 2009 - June 2010, grab sample, total concentration
	SE
	Kaj et al. (2011)

	
	
	
	<0.05 – 0.13
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	
	0.16 (storm water)
0.05 (meltwater)
	
	
	storm water, 1 sample, March - May 2010, grab sample, total concentration
	EE
	Kõrgmaa et al. (2011)

	
	<0.10
0.06
	
	
	storm water, 1 sample, November 2009 - April 2010, grab sample, total concentration
	FI
	Huhtala et al. (2011)

	
	0.9
	
	
	storm water, 1 sample, September 2010, grab sample, total concentration
	LV
	Strāķe et al. (2011)

	
	<0.05
	
	
	storm water, 1 sample, November 2009 - June 2010, grab sample, total concentration
	LT
	Manusadžianas et al. (2011)

	
	18.05
0.20
	
	
	storm water, composite sample out of 5 samples, December 2009 - October 2010, grab sample, total concentration
	PL
	Fochtman et al. (2011)

	Nickel
	4.7
	4.5
	2 – 7.1
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	9.6
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.91 – 40.5
	storm water, 8 samples, October - November 2008, total concentration
	DK
	Birch et al. (2011)

	
	
	
	<2 – 4
	storm water, 6 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	7.81
	
	n.n. – 37
	storm water, 37 samples, May 2014 - June 2015, volume proportional, total concentration
	De
	Wicke et al. (2016)

	
	2.07
	
	n.n. – 8.2 (dissolved)
	storm water, 28 samples, May 2014 - June 2015, volume proportional, dissolved concentration
	DE
	Wicke et al. (2016)

	
	2.8
8.8
4.1
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Mercury
	0.0144
	0.0125
	0.004 – 0.032
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	0.0043 – 0.046
	storm water, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	4-iso-Nonylphenol
	0.0822
	0.0585
	<0.04 – 0.46
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	0.17 – 0.43
	storm water, 3 sites, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	>0.02
	
	
	storm water sewer, single value, June + October 2006, discharge proportional, total concentration
	SE
	Björklund et al. (2009)

	
	
	0.47
	
	storm water sewer, 11 events, January 2008 - April 2009, discharge proportional, total concentration
	FR
	Bressy et al. (2012)

	
	0.4
	0.398
	0.27 – 0.53
	storm water sewer, 4 events, July - October 2011, time proportional, total concentration
	FR
	Cladière et al. (2013)

	
	0.76 – 0.77
	
	
	storm water, 6 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.359
	
	
	storm water, 21 events, July 2011- May 2013, discharge proportional, event mean concentration, total concentration
	FR
	Gasperi et al. (2012)

	
	1.1
0.27
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	2.17
	
	n.n. – 15
	storm water, 72 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	0.19
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	4-tert.-Oktylphenole
	0.1135
	0.0615
	<0.02 – 0.3
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.42 (dissolved)
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, dissolved concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	0.036
	
	storm water sewer, 11 events, January 2008 - April 2009, discharge proportional, total concentration
	FR
	Bressy et al. (2012)

	
	0.015 – 0.15
	
	
	storm water, 6 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.061
	
	
	storm water, 21 events, July 2011- May 2013, discharge proportional, event mean concentration, total concentration
	FR
	Gasperi et al. (2012)

	
	0.82
0.11
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.1
	
	n.n. – 1
	storm water, 72 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	<0.1
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Di-(2-ethylhexyl)phthalat 
	3.3
	3
	0.9 – 7
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.05 – 8.5
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	<1
	
	
	storm water sewer, single value, June + October 2006, discharge proportional, total concentration
	SE
	Björklund et al. (2009)

	
	
	
	<0.35 – 1.9
	storm water, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	3
2.3
	
	
	storm water sewer, single value
	SE
	Kalmykova et al. (2013)

	
	1.67
	
	n.n. – 14
	storm water, 92 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	HBCDD
	0.00745
	<0.005
	<0.005 – 0.024
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0013
<0.001
	
	
	storm water treatment tank, October 2009 - June 2010, grab sample, total concentration
	SE
	Kaj et al. (2011)

	
	<0.005
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	PFOS
	0.0023
	0.002
	<0.001 – 0.005
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	<0.003
0.419
0.235
	
	
	urban storm water, 3 samples, September 2009 – June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Anthracen
	0.0086
	0.00975
	<0.001 – 0.019
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.01 – 0.84
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	<0.02
0.02
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.03
	
	n.n. – 0.24
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	Fluoranthen
	0.1225
	0.105
	0.021 – 0.29
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.01 – 0.55
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	0.03
0.12
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.084
0.057
<0.01
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Benzo[a]anthracen
	0.043
	0.0455
	0.0069 – 0.094
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.01 – 0.066
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.00053 – 0.0017
	storm water, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	<0.02
0.02
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.14
	
	n.n. – 0.65
	storm water, 92 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	Benzo[b]fluoranthen
	0.0645
	0.0625
	0.01 – 0.17
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.138
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.0013 – 0.0041
	storm water treated, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.16
	
	n.n. – 0.64
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	Benzo[a]pyren
	0.05
	0.0495
	0.0072 – 0.14
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.01 – 0.06
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0038 – 0.013
	storm water not treated, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	<0.02
0.02
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.09
	
	n.n. – 0.77
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	0.046
0.016
<0.010
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Indeno[1,2,3-cd]pyren
	0.051
	0.047
	0.0072 – 0.14
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.27
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	<0.01 – 0.12
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.00027 – 0.00073
0.00035 – 0.0077
	storm water, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	<0.02
0.02
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.07
	
	n.n. – 0.37
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	<0.01
0.015
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Benzo[g,h,i]perylen
	0.062
	0.059
	0.0091 – 0.13
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.124 (total)
1,055 ng/g (particulate)
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration
	FR
	Becouze-Lareure et al. (2019)

	
	<0.01 – 0.16
	
	
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.00026 – 0.00072
0.00063 – 0.00097
	storm water, 19 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.02
0.05
	
	
	storm water sewer, single value, total concentration
	SE
	Kalmykova et al. (2013)

	
	0.06
	
	n.n. – 0.46
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	0.029
0.04
<0.10
	
	
	urban storm water, 3 samples, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Atrazine
	<0.01
	<0.1
	<0.1
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	<0.05
	
	
	storm water treatment tanks, 370 samples, September 2010 - September 2012, time proportional, total concentration
	DE
	Erftverband (2013)

	
	0.0013
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	Diuron
	0.0965
	0.0245
	<0.01 – 0.56
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.019
	
	
	storm water, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.027 (Oct)
<0.01 (Nov)
	
	
	storm water, 8 samples, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	0.08
	
	n.n. – 0.06
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	<0.01
	
	
	storm water, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	
	
	0.007
	
	storm water, 191 samples, 12 events, October 2011 - June 2012, discharge proportional, total concentration
	DK
	Bollmann et al. (2014)

	
	
	
	<0.05 – 0.7
	storm water treatment tanks, 370 samples, September 2010 - September 2012, time proportional, total concentration
	DE
	Erftverband (2013)

	Isoproturon
	0.0276
	0.0075
	<0.01 – 0.18
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0016
	
	
	storm water treatment tanks, 14 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	<0.01
	
	
	storm water, 1 sample, October - November 2008, grab sample, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0028 – 0.028
	storm water (street only, not treated), 4 samples, June - December 2012, volume proportional, total concentration
	AT
	Clara et al. (2014)

	
	0.088
	
	
	storm water, 19 samples, July 2011- May 2013, discharge proportional, event mean concentration, total concentration
	FR
	Gasperi et al. (2012)

	
	0.02
	
	n.n. – 0.12
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	
	
	<0.05 – 0.22
	storm water treatment tanks, 370 samples, September 2010 - September 2012, time proportional, total concentration
	DE
	Erftverband (2013)

	
	
	0.002
	
	storm water, 191 samples, 12 events, October 2011 - June 2012, discharge proportional, total concentration
	DK
	Bollmann et al. (2014)

	Terbutryn
	0.0457
	0.027
	0.012 – 0.18
	2 storm water treatment tanks (outlet), 20 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	
	
	<0.05 – 0
	storm water treatment tanks, 370 samples, September 2010 - September 2012, time proportional, total concentration
	DE
	Erftverband (2013)

	
	0.05
	
	n.n. – 0.36
	storm water, 94 samples, May 2014 - June 2015, volume proportional, total concentration
	DE
	Wicke et al. (2016)

	
	
	0.052
	
	storm water, 191 samples, 12 events, October 2011 - June 2012, discharge proportional, total concentration
	DK
	Bollmann et al. (2014)




Annex 2
Statistical values - Literature check – measured pollutant concentration values in combined storm water overflows (CSO)

	Parameter
	Artihmetic average (µg/L)
	Median (µg/L)
	Min - Max (µg/L)
	Comment
	Country
	Reference

	Lead
	8.7
	4.9
	1.1 – 66
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	5.1
	3,5
	0.66 – 44
	CSO, 10 facilities 127 samples, 2017-2019, volume proportional, event mean concentration (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	5.3
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	19.2
	
	
	CSO, 1 sample, (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	46 – 175 (particulate)
	combined waste water, July - September 2010, discharge proportional, particulate concentration
	FR
	Gasperi et al. (2012)

	
	
	
	<5 – 12
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	<5 – 23
	combined waste water (treated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	3
	n.n. – 220
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony) , total concentration
	DE
	Engelmann et al. (2016)

	Cadmium
	0.466
	0.12
	0.02 – 4.8
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.085
	0.062
	0.018 – 0.59
	CSO, 10 facilities, 127 samples, 2017-2019, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0,27
<0,2
	
	
	CSO, 1 sample, November 2009 - June 2010, discharge proportional, total concentration
	DE
	Bachor et al. (2011)

	
	0.27
0.17
<0.05
0.14 (grab sample)
0.28 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	
	0.09
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.28
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.055 – 0.12
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	<0.05 – 0.12
	combined waste water (treated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	<0.3
	n.n. – 12
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony) , total concentration
	DE
	Engelmann et al. (2016)

	Nickel
	6.3
	3.7
	<1 – 37
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	3.66
	2.5
	0.24 – 30
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria) , total concentration
	DE
	Nickel et al. (2021)

	
	2.4
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	13.4
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	<2 – 5.4
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	<2 – 20
	combined waste water (treated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	8.3
4.5
<1
2.6 (grab sample)
9.3 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	
	0.037
	
	0.0053 – 0.67
	combined waste water (untreated), 6 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	<5 - <7
	n.n. – 45
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony) , total concentration
	DE
	Engelmann et al. (2016)

	Mercury
	0.032
	0.022
	<0.001 – 0.19
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0162
	0.012
	0.002 – 0.064
	CSO, facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria) , total concentration
	DE
	Nickel et al. (2021)

	
	0.15
	
	0.014 – 0.083
	combined waste water (treated), 7 sample, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	<0.05 – <0.3
	n.n. – 0.063
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony), total concentration
	DE
	Engelmann et al. (2016)

	4-iso-Nonylphenol
	0.1
	0.11
	<0.4 – 0.31
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.138
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	<0.1
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	0.46
	
	0.16 – 1
	combined waste water (treated), single values, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	1
	
	0.2 – 3.6
	combined waste water (untreated), single values, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.96
0.45
1.89
0.4
	
	
	combined waste water, July- September 2010, discharge proportional, particulate, total concentration
	FR
	Gasperi et al. (2012)

	
	0.39
0.33
0.3
0.24
	
	
	combined waste water, July- September 2010, discharge proportional, dissolved, total concentration
	FR
	Gasperi et al. (2012)

	
	0.41
	0.46
	0.08 – 0.6
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart) , total concentration
	DE
	Launay et al. (2016)

	
	0.28
<0.1
0.51
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	4-tert.-Oktylphenol
	0.02
	0.023
	<0.02 – 0.037
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	3.2
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.053 – 0.067
	
	
	combined waste water (treated), single values, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.12 – 0.13
	
	
	combined waste water (untreated), single values, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.099
0.022
0.21
0.045
	
	
	combined waste water, July - September 2010, discharge proportional, particulate, total concentration
	FR
	Gasperi et al. (2012)

	
	<0.1
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Di-(2-ethylhexyl)phthalat 
	4.6
	3.7
	0.74 – 11
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	2.6
	1.8
	0.24 – 11
	CSO, facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	57
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	<0.35 – 0.98
	combined waste water (untreated), 6 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	<0.35 – 5.1
	combined waste water (treated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	3.75 – 14.82
	combined waste water, July - September 2010, discharge proportional, particulate
	FR
	Gasperi et al. (2012)

	
	2.643
	2.108
	0.7 – 5.4
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	HBCDD
	0.0099
	0.008
	<0.005 – 0.086
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	< LoQ
0.0066
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	PFOS
	0.0023
	0.002
	<0.001 – 0.007
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	<0.005
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Naphthalin
	0.029
	0.022
	<0.01 – 0.12
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0254
	0.021
	<0.01 – 0.15
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	Anthracen
	0.008
	0.0068
	0.0018 – 0.022
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0091
	0.0055
	<0.001 – 0.13
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.128
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.22
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0047 – 0.021
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.014 – 0.031 (partikulate)
0.007 – 0.009 (dissolved)
	combined waste water, July - September 2010, discharge proportional
	FR
	Gasperi et al. (2012)

	
	0,027
	0,016
	0,014 - 0,067
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	Fluoranthen
	0.087
	0.079
	0.022 – 0.17
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.1
	0.073
	0.012 – 1.1
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.0882
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	2
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.003 – 0.02
	combined waste water (treated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.0071 – 0.024
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.009 – 0.025 (dissolved)
0.111 – 0.364 (partikulate)
	combined waste water, July - September 2010, discharge proportional
	FR
	Gasperi et al. (2012)

	
	0.175
	0.139
	0.073 – 0.340
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	0.19
0.041 (grab sample)
0.22 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Benzo[a]anthracen
	0.03
	0.029
	0.0077 – 0.083
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.035
	0.02
	0.0016 – 0.47
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	1
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0022 – 0.0024
	combined waste water (treated), 5 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.0056 – 0.0057
	combined waste water (untreated), 7 Proben, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.174
0.105 
0.168 
0.054
	
	
	combined waste water, July - September 2010, discharge proportional, particulate
	FR
	Gasperi et al. (2012)

	
	0.091
	0.056
	0.038 – 0.220
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	Benzo[b]fluoranthen
	0.04
	0.035
	0.0082 – 0.1
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.046
	0.029
	0.0018 – 0.52
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.035
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.00066 – 0.004
	combined waste water (treated), 5 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.0017 – 0.0045
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.286 
0.17 
0.371 
0.098  
	
	
	combined waste water, July - September 2010, discharge proportional, particulate
	FR
	Gasperi et al. (2012)

	
	0.157
	0.109
	0.067 – 0.360
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	Benzo[k]fluoranthen
	0.017
	0.014
	0.0041 – 0.046
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0214
	0.013
	<0.001 – 0.26
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.044
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	
	
	0.0014 – 0.0047
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.062
	0.044
	0.025 – 0.160
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	Benzo[a]pyren
	0.03
	0.028
	0.0076 – 0.082
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0353
	0.021
	0.0014 – 0.44
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	1.6
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	0.138 
0.1 
0.203 
0.057 
	
	
	combined waste water, July - September 2010, discharge proportional, particulate, total concentration
	FR
	Gasperi et al. (2012)

	
	0.003 
0.001 
0.005 
	
	
	combined waste water, July - September 2010, discharge proportional, dissolved
	FR
	Gasperi et al. (2012)

	
	0.091
	0.08
	0.03 – 0.21
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	0.092
0.014 (grab sample)
0.083 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Indeno[1,2,3-cd]pyren
	0.03
	0.025
	0.0064 – 0.1
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0364
	0.02
	0.0015 – 0.52
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.0381
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	2.6
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0014 – 0.0015
	combined waste water (treated), 5 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.0017 – 0.0019
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.133 (particulate)
0.102 (particulate)
0.245 (particulate)
0.06 (particulate)
0.008 (dissolved)
	
	
	combined waste water, July - September 2010, discharge proportional, total concentration
	FR
	Gasperi et al. (2012)

	
	0.088
	0.045
	0.034 – 0.211
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	0.072
<0.01 (grab sample)
0.067 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Benzo[g,h,i]perylen
	0.032
	0.03
	0.0074 – 0.089
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.0383
	0.023
	0.019 – 0.46
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.251
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.01
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.0016 – 0.0017
	combined waste water (treated), 5 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	0.0025 – 0.0026
	combined waste water (untreated), 7 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.143 (particulate)
0.104 (particulate)
0.259 (particulate)
0.06 (particulate)
0.006 (dissolved)
	
	
	combined waste water, July - September 2010, discharge proportional
	FR
	Gasperi et al. (2012)

	
	0.094
	0.073
	0.059 – 0.18
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	0.11
<0.010 (grab sample)
0.099 (grab sample)
	
	
	CSO, 1 sample, September 2009 - June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	Atrazin
	<0.01
	<0.01
	<0.01 – 0.021
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	<0.1
	<0.1
	<0.01 – 0.045
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.0023
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.03 
	
	
	combined waste water, July- September 2010, discharge proportional, dissolved
	FR
	Gasperi et al. (2012)

	Diuron
	0.019
	0.012
	<0.01 – 0.14
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional
	DE
	Toshovski et al. (2020)

	
	0.019
	<0.01
	<0.01 – 0.2
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.0722
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.48
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	0.11 – 0.21
	combined waste water (untreated), 4 sample, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	
	<0.05 – 0.22
	combined waste water (treated), 6 sample, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	0.321
	0.26
	0.068 – 0.681
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	
	
	<0.05 – 2.68
	CSO, 1 facility, 370 samples, September 2010 - September 2012, time proportional, total concentration
	DE
	Erftverband (2013)

	
	0.47
0.37
0.05
0.19
	
	
	combined waste water, July - September 2010, discharge proportional, total concentration
	FR
	Gasperi et al. (2012)

	
	
	0,1
0,21
	
	CSO September 2007 - October 2008, discharge proportional, wet conditions (rainfall), total concentration
	FR
	Lamprea and Ruban (2011)

	
	
	0.16
0.1
	
	CSO, September 2007 - October 2008, discharge proportional, dry conditions, total concentration
	FR
	Lamprea and Ruban (2011)

	
	0.037
	
	
	CSO, 1 sample, September 2009 – June 2010, discharge proportional, total concentration
	DK
	Nielsen et al. (2011)

	
	0.043
0.055
	
	
	CSO, 1 sample, September 2009 - June 2010, grab sample, total concentration
	DK
	Nielsen et al. (2011)

	
	
	<0.01 – 0.07
	n.n. – 0.23
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony), total concentration
	DE
	Engelmann et al. (2016)

	Isoproturon
	0.012
	<0.01
	<0.01 – 0.047
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional, total concentration
	DE
	Toshovski et al. (2020)

	
	0.017
	<0.01
	<0.01 – 0.17
	CSO, 10 facilities, 127 samples 10 RÜB, 2017-2019, volume proportional, event mean concentration, (Bavaria), total concentration
	DE
	Nickel et al. (2021)

	
	0.0015
	
	
	CSO, 12 samples, March 2008 - September 2009, discharge proportional, event mean concentration, total concentration
	FR
	Becouze-Lareure et al. (2019)

	
	0.2
	
	
	CSO, 1 sample (single value), September 2009, volume proportional, total concentration
	DK
	Birch et al. (2011)

	
	
	
	<0.05 – 6.37
	CSO, 1 facility, 370 samples, September 2010 - September 2012, time proportional discharge proportional, wet conditions (rainfall), total concentration
	DE
	Erftverband (2013)

	
	0.04
0.04
0.02
0.02
	
	
	Combined waste water (untreated), July-September 2010, discharge proportional, dissolved
	FR
	Gasperi et al. (2012)

	
	0.098
	0.093
	0.025 – 0.18
	CSO, 7 samples, July-October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	
	
	0.02 – 0.04
	Combined waste water (untreated), 4 samples, June - December 2012, total concentration
	AT
	Clara et al. (2014)

	
	
	<0.1
	n.n. – 0.25
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony), total concentration
	DE
	Engelmann et al. (2016)

	Terbutryn
	0.033
	0.028
	<0.01 – 0.1
	CSO, 6 facilities, 27 samples, 2018-2019, volume proportional
	DE
	Toshovski et al. (2020)

	
	0.026
	0.02
	<0.01 – 0.099
	CSO, 10 facilities, 127 samples, 2017-2019, volume proportional, event mean concentration (Bavaria)
	DE
	Nickel et al. (2021)

	
	
	
	<0.05
	CSO, 1 facility, 370 samples, September 2010 - September 2012, tie proportional, total concentration
	DE
	Erftverband (2013)

	
	0.085
	0.083
	0.055 – 0.122
	CSO, 7 samples, July - October 2014, volume proportional, event mean concentration, (Stuttgart), total concentration
	DE
	Launay et al. (2016)

	
	
	<0.01
	n.n. – 0.78
	CSO, 11 facilities, 48 samples, 2001-2010, (Saxony), total concentration
	DE
	Engelmann et al. (2016)



Annex 3
[bookmark: _Hlk81406506]Metal loads in urban runoff on the country level (Comber et al., 2021)

	Substance 
	

Aluminium kg/day
	

Arsenic kg/day
	

Cadmium kg/day
	

Copper kg/day
	

Nickel kg/day
	

Silver kg/day
	

Zink kg/day

	Albania
	190
	0.4
	0.09
	11
	1.7
	0.06
	47

	Austria
	1,005
	2.1
	0.48
	57
	8.8
	0.29
	247

	Belgium
	1,310
	2.7
	0.63
	74
	11.5
	0.38
	321

	Bosnia
	2,250
	4.6
	1.08
	127
	19.8
	0.66
	552

	Bulgaria
	846
	1.7
	0.41
	48
	7.4
	0.25
	207

	Croatia
	811
	1.7
	0.39
	46
	7.1
	0.24
	199

	Cypris
	79
	0.2
	0.04
	4
	0.7
	0.02
	19

	Czech
	971
	2.0
	0.47
	55
	8.5
	0.28
	238

	Denmark
	954
	1.9
	0.46
	54
	8.4
	0.28
	234

	Estonia
	425
	0.9
	0.20
	24
	3.7
	0.12
	104

	Finland
	237
	0.5
	0.11
	13
	2.1
	0.07
	58

	France
	9,530
	19.5
	4.58
	537
	83.9
	2.78
	2,338

	Germany
	12,307
	25.1
	5.91
	693
	108
	3.59
	3,020

	Greece
	711
	1.5
	0.34
	40
	6.3
	0.21
	174

	Hungary
	1.160
	2.4
	0.56
	65
	10.2
	0.34
	285

	Iceland
	96
	0.2
	0.05
	5
	0.8
	0.03
	23

	Ireland
	756
	1.5
	0.36
	43
	6.7
	0.22
	185

	Italy
	7,451
	15.1
	3.58
	420
	65.6
	2.18
	1,828

	Kosovo
	66
	0.1
	0.03
	4
	0.6
	0.02
	16

	Latvia
	575
	1.2
	0.28
	32
	5.1
	0.17
	141

	Lithuania
	773
	1.6
	0.37
	44
	6.8
	0.23
	190

	Luxembourg
	56
	0.1
	0.03
	3
	0.5
	0.02
	14

	Malta
	12
	0.0
	0.01
	1
	0.1
	0.00
	3

	Netherlands
	2,172
	4.4
	1.04
	122
	19.1
	0.63
	533

	N. Macedonia
	124
	0.3
	0.06
	7
	1.1
	0.04
	30

	Norway
	451
	0.9
	0.22
	25
	4.0
	0.13
	111

	Poland
	4,808
	9.8
	2.31
	271
	42.3
	1.40
	1,180

	Portugal
	1,468
	3.0
	0.70
	83
	12.9
	0.43
	360

	Romania
	1,369
	2.8
	0.66
	77
	12.1
	0.40
	336

	Serbia
	611
	1.2
	0.29
	34
	5.4
	0.18
	150

	Slovakia
	440
	0.9
	0.21
	25
	3.9
	0.13
	108

	Slovenia
	184
	0.4
	0.09
	10
	1.6
	0.05
	45

	Spain
	2,991
	6.1
	1.44
	168
	26.3
	0.87
	734

	Sweden
	1,144
	2.3
	0.55
	64
	10.1
	0.33
	281

	Switzerland
	2,214
	4.5
	1.06
	125
	19.5
	0.65
	543

	UK
	5,528
	11.3
	2.65
	311
	48.7
	1.61
	1,356

	EU27
	54,545
	111
	26
	3,071
	480
	16
	13,383



Annex 4
Metal loads in urban wastewaters (D – domestic, S – Services, I – Industry, n/d – no data) on the country level (Comber et al., 2021)
 
	Substance 
	Aluminium kg/day
	Arsenic kg/day
	Cadmium kg/day
	Copper kg/day
	Nickel kg/day
	Silver kg/day
	Zink kg/day

	
	D
	S
	I
	D
	S
	I
	D
	S
	I
	D
	S
	I
	D
	S
	I
	D
	S
	I
	D
	S
	I

	Albania
	377
	31
	n/d
	1.2
	n/d
	n/d
	0.25
	0.01
	n/d
	70
	5
	7.6
	1.5
	0.4
	n/d
	0.24
	0.016
	n/d
	64
	10
	n/d

	Austria
	1,500
	1,166
	n/d
	3.3
	n/d
	n.d.
	0.77
	0.44
	0.056
	221
	30
	1.5
	5.3
	16.1
	1.4
	0.53
	0.615
	n/d
	238
	373
	1,046

	Belgium
	1,106
	304
	n/d
	3.6
	n/d
	0.102
	0.78
	0.11
	0.033
	173
	27
	2.1
	5.4
	4.2
	0.1
	0.58
	0.160
	n/d
	219
	97
	5.0

	Bosnia
	129
	45
	n/d
	0.4
	n/d
	n/d
	0.09
	0.02
	n/d
	20
	62
	92.4
	0.6
	0.6
	n/d
	0.07
	0.024
	n/d
	27
	14
	n/d

	Bulgaria
	710
	104
	228
	2.4
	n/d
	n/d
	0.49
	0.04
	0.35
	113
	23
	0.5
	3.4
	1.4
	3.3
	0.37
	0.055
	0.239
	121
	33
	25

	Croatia
	293
	937
	51
	1.0
	n/d
	0.07
	0.20
	0.35
	0.014
	49
	22
	0.3
	1.3
	13.0
	0.2
	0.16
	0.495
	0.054
	56
	300
	0.6

	Cypris
	165
	18
	n/d
	0.5
	n/d
	n/d
	0.11
	0.01
	n/d
	31
	2
	n/d
	0.6
	0.2
	n/d
	0.11
	0.009
	n/d
	21
	6
	n/d

	Czech
	943
	1,073
	571
	3.2
	n/d
	0.015
	0.67
	0.40
	0.47
	133
	2
	16.9
	5.1
	14.8
	14.55
	0.48
	0.567
	0.599
	171
	344
	165

	Denmark
	700
	116
	n/d
	2.4
	n/d
	0.04
	0.50
	0.04
	n/d
	118
	17
	n/d
	3.2
	1.6
	n/d
	0.40
	0.061
	n/d
	134
	37
	n/d

	Estonia
	129
	30
	n/d
	0.4
	n/d
	n/d
	0.09
	0.01
	n/d
	21
	12
	1.1
	0.6
	0.4
	n/d
	0.07
	0.016
	n/d
	23
	10
	n/d

	Finland
	717
	114
	n/d
	2.9
	n/d
	0.14
	0.60
	0.04
	n/d
	132
	4
	2.0
	3.5
	1.6
	1.0
	0.59
	0.060
	n/d
	109
	36
	2.0

	France
	8,049
	1,385
	n/d
	27.4
	n/d
	0.23
	5.84
	0.52
	0.25
	1,528
	353
	4.8
	36.6
	19.1
	3.0
	4.82
	0.731
	n/d
	1,280
	443
	12

	Germany
	10,687
	343
	3,064
	27.7
	n/d
	1.36
	6.65
	0.13
	5.3
	1,861
	305
	137.6
	46.9
	4.7
	12
	4.30
	0.181
	3.211
	1,794
	110
	242

	Greece
	3,493
	222
	n/d
	11.7
	n/d
	0.19
	2.27
	0.08
	n/d
	665
	20
	1.4
	13.0
	3.1
	0.2
	2.34
	0.117
	n/d
	547
	71
	n/d

	Hungary
	922
	238
	n/d
	3.6
	n/d
	0.02
	0.66
	0.09
	0.083
	143
	15
	0.7
	4.5
	3.3
	2.0
	0.49
	0.126
	n/d
	188
	76
	30

	Iceland
	67
	8
	n/d
	0.2
	n/d
	n/d
	0.04
	0.003
	n/d
	12
	3
	1.6
	0.3
	0.1
	n/d
	0.04
	0.004
	n/d
	12
	2
	n/d

	Ireland
	385
	100
	n/d
	1.3
	n/d
	n/d
	0.27
	0.04
	n/d
	65
	28
	0.8
	1.8
	1.4
	0.1
	0.21
	0.053
	n/d
	74
	32
	1.0

	Italy
	10,542
	1,647
	n/d
	31.8
	n/d
	2.78
	6.91
	0.62
	0.34
	1,887
	120
	3.4
	44.3
	22.8
	20
	5.89
	0.870
	n/d
	1,866
	527
	36

	Kosovo
	123
	11
	n/d
	0.4
	n/d
	n/d
	0.09
	0.00
	n/d
	19
	2
	48.2
	0.6
	0.2
	n/d
	0.06
	0.006
	n/d
	25
	4
	n/d

	Latvia
	278
	118
	57
	0.9
	n/d
	n/d
	0.19
	0.04
	0.05
	47
	16
	1.1
	1.2
	1.6
	0.6
	0.16
	0.063
	0.060
	52
	38
	14

	Lithuania
	244
	131
	30
	0.8
	n/d
	n/d
	0.18
	0.05
	0.02
	36
	21
	1.2
	1.3
	1.8
	0.3
	0.12
	0.069
	0.031
	71
	42
	8.0

	Luxembourg
	88
	9
	n/d
	0.3
	n/d
	n/d
	0.06
	0.003
	n/d
	16
	2
	0.6
	0.3
	0.1
	n/d
	0.05
	0.005
	n/d
	12
	3
	n/d

	Malta
	64
	10
	n/d
	0.2
	n/d
	n/d
	0.04
	0.004
	n/d
	11
	0
	3.6
	0.3
	0.1
	n/d
	0.04
	0.005
	n/d
	12
	3
	n/d

	Netherlands
	2,329
	305
	479
	6.3
	n/d
	n/d
	1.51
	0.11
	0.014
	452
	76
	7.6
	9.8
	4.2
	2.0
	0.89
	0.161
	0.502
	464
	97
	7.0

	N. Macedonia
	454
	7
	n/d
	1.4
	n/d
	n/d
	0.29
	0.003
	n/d
	85
	3
	2.3
	1.6
	0.1
	n/d
	0.30
	0.004
	n/d
	65
	2
	n/d

	Norway
	1,085
	111
	n/d
	3.5
	n/d
	n/d
	0.70
	0.04
	n/d
	169
	16
	0.8
	4.2
	1.5
	n/d
	0.78
	0.058
	n/d
	135
	35
	n/d

	Poland
	3,039
	423
	n/d
	10.4
	n/d
	1,662*
	2.21
	0.16
	8.9
	481
	136
	98.9
	15.5
	5.8
	34
	1.56
	0.223
	n/d
	649
	135
	216

	Portugal
	1,578
	9
	n/d
	5.4
	n/d
	1.87
	1.05
	0.004
	0.69
	277
	47
	7.0
	6.5
	0.1
	5.0
	0.93
	0.005
	n/d
	254
	3
	5.0

	Romania
	1,030
	1,258
	1,070
	3.4
	n/d
	n/d
	0.74
	0.47
	0.89
	156
	38
	0.7
	5.3
	17.4
	0.3
	0.50
	0.664
	1.121
	213
	403
	0.5

	Serbia
	594
	320
	102
	2.0
	n/d
	n/d
	0.41
	0.12
	0.08
	100
	17
	1.3
	2.7
	4.4
	1.1
	0.34
	0.169
	0.106
	100
	102
	n/d

	Slovakia
	440
	27
	611
	1.4
	n/d
	n/d
	0.34
	0.01
	0.51
	69
	7
	0.7
	2.1
	0.4
	6.4
	0.24
	0.014
	0.641
	107
	9
	4.0

	Slovenia
	131
	27
	n/d
	0.4
	n/d
	n/d
	0.09
	0.01
	n/d
	20
	5
	n/d
	0.7
	0.4
	n/d
	0.06
	0.014
	n/d
	27
	9
	n/d

	Spain
	7,312
	1,127
	n/d
	23.6
	n/d
	0.73
	4.81
	0.42
	0.25
	1,277
	116
	3.4
	32.5
	15.6
	4.0
	4.14
	0.595
	n/d
	1,167
	361
	25

	Sweden
	1, 654
	399
	n/d
	5.5
	n/d
	0.02
	1.09
	0.15
	n/d
	249
	27
	0.9
	7.3
	5.5
	0.4
	1.16
	0.211
	n/d
	219
	128
	1.0

	Switzerland
	1,291
	177
	n/d
	3.2
	n/d
	n/d
	0.76
	0.07
	0.033
	213
	4
	0.4
	5.0
	2.4
	0.5
	0.46
	0.094
	n/d
	225
	57
	2.6

	UK
	8,441
	1,032
	137
	26.7
	n/d
	1.21
	5.45
	0.39
	0.14
	1,701
	386
	10.0
	39.0
	14.3
	9.0
	4.79
	0.545
	0.143
	1,479
	330
	28

	EU27
	58,527
	11,641
	6,162
	182
	n/d
	1,670
	39
	4
	18
	10,232
	1,469
	299
	258
	161
	111
	31
	6
	6
	10,086
	3,726
	1,845


* This e-PRTR value for As in Poland, although reported seem anomalous
Annex 5
[bookmark: _GoBack]Pollutant concentrations in 5 German UWWTP (Toshovski et al. 2020)
	[bookmark: _Hlk35351216]Substance
	Number values
	Number values > LoQ
	LoQ (µg/L)
	Minimum (µg/L)
	Median (µg/L)
	Mean (µg/L)
	Maximum (µg/L)

	Lead
	96
	95
	0.1
	< LoQ
	3.1
	3.9
	30

	Cadmium
	96
	95
	0.002
	< LoQ
	0.11
	0.12
	0.49

	Nickel
	96
	96
	1
	1.4
	6.3
	8.2
	32

	Mercury
	96
	95
	0.001
	< LoQ
	0.029
	0.036
	0.17

	4-iso-Nonylphenol
	96
	95
	0.1
	< LoQ
	0.24
	0.28
	0.94

	4-tert.-Oktylphenol
	96
	11
	0.05
	< LoQ
	< LoQ
	< LoQ
	0.38

	Di-(2-ethylhexyl)phthalat
	96
	96
	0.25
	3.7
	14
	16
	90

	HBCDD (Summe)
	96
	36
	0.01
	< LoQ
	< LoQ
	0.01
	0.1

	Perfluoroctansulfonat
	96
	12
	0.01
	< LoQ
	< LoQ
	0.0117
	0.17

	1H,1H,2H,2H-Perfluoroctansulfonat
	96
	10
	0.01
	< LoQ
	< LoQ
	0.0195
	0.58

	Naphthalin
	96
	56
	0.025
	< LoQ
	0.028
	0.034
	0.39

	Fluoranthen
	96
	96
	0.0025
	0.02
	0.047
	0.082
	1,1

	Benzo[a]anthracen
	96
	96
	0.0025
	0.0049
	0.0145
	0.0293
	0.48

	Benzo[b]fluoranthen
	96
	96
	0.0025
	0.0045
	0.015
	0.028
	0.39

	Benzo[k]fluoranthen
	96
	88
	0.0025
	< LoQ
	0.0062
	0.0125
	0.17

	Benzo[a]pyren
	96
	96
	0.0013
	0.0035
	0.011
	0.025
	0.34

	[bookmark: _Hlk43105708]Indeno[1,2,3-cd]pyren
	96
	96
	0.0013
	0.0025
	0.0096
	0.0204
	0.26

	[bookmark: _Hlk43105727]Benzo[g,h,i]perylen
	96
	96
	0.0013
	0.0038
	0.012
	0.,022
	0.25

	Aclonifen
	96
	1
	0.05
	-
	-
	-
	0.098

	Atrazin
	96
	1
	0.01
	-
	-
	-
	0.03

	Bifenox
	96
	0
	0.02
	-
	-
	-
	-

	cis-Heptachlorepoxid
	96
	0
	0.01
	-
	-
	-
	-

	Cybutryn
	96
	0
	0.025
	-
	-
	-
	-

	Cypermethrin, gesamt
	96
	15
	0.013
	< LoQ
	< LoQ
	0.009
	0.057

	Dichlorvos
	96
	0
	0.05
	-
	-
	-
	-

	Dicofol
	96
	0
	0.05
	-
	-
	-
	-

	Diuron
	96
	43
	0.01
	< LoQ
	< LoQ
	0.0135
	0.052

	Heptachlor
	96
	0
	0.01
	-
	-
	-
	-

	Isoproturon
	96
	79
	0.01
	< LoQ
	0.0275
	0.033
	0.13

	Quinoxyfen
	96
	0
	0.01
	-
	-
	-
	-

	Terbutryn
	96
	89
	0.01
	< LoQ
	0.0515
	0.06
	0.38

	trans-Heptachlorepoxid
	96
	0
	0.01
	-
	-
	-
	-
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