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1. Introduction
The objective of the IPPC Directive 96/61/EC is to prevent or reduce industrial emissions into the environment. Article 14 demands the monitoring of releases affecting the environment. 

In support of the IPPC Directive, chemical analysis methods for organic micropollutants in water samples were developed, optimised, and validated (IES-JRC), and ecotoxicological tests to assess hazardous effects developed. Moreover, biological screening methods for endocrine disrupting activity were applied (VITO). 

Biological methodologies ascertain the endocrine-disrupting activity of the sample, whilst chemical techniques identify known chemicals and quantify the concentration within that sample. Linking cause and effect by identifying the chemicals responsible for the estrogenic activity relies on a combination of both approaches. Both approaches are complementary and are needed to study the relevance of environmental pollutants in the water cycle. 

1.1. Chemical Analysis of organic environmental pollutants (IES-JRC)
The objective of this work was the establishment of analysis methods for the monitoring of organic micropollutants in the European textile industry and the corresponding receiving waters to access the impact of the industries on the environment. The knowledge of the priority pollutants present in the effluents of textile plants or the corresponding waste water treatment plants (WWTPs) is the first step in the development and improvement of water treatment processes. 

Generally, for the assessment of the environmental impact, the treated effluents of the textile industries or the WWTPs treating the appropriate effluents were analysed, and not the untreated or internal waste water fluxes. 

Environmental trace analysis of organic pollutants usually is performed by gas chromatography-mass spectrometry (GC-MS) or liquid chromatography-mass spectrometry (LC-MS) techniques after extraction of the samples by liquid-liquid- (LLE) or solid-phase extraction (SPE). 

Of special interest are polar hydrophilic environmental pollutants because they are readily soluble in water and therefore pose several problems for fresh water systems and the supply of clean drinking water. They are difficult to remove during water treatment processes. In contrast, the more nonpolar water components are usually well removed in WWTPs due to their adsorption to soil organic matter. 

Emphasis was placed on LC-MS analysis techniques because LC-MS is the method of choice for the analysis of polar water-soluble contaminants. Prior to the instrumental analysis, the same attention has to be paid to the sample preparation, extraction and clean-up procedures. Nowadays, SPE is the preferred extraction procedure in environmental analytical chemistry. 

In the first two project years a multi-component analysis method for polar organic environmental water pollutants was developed, based on sequential solid-phase extraction (SSPE) followed by single-stage LC-MS. In the third project year emphasis was placed on the analysis of the organic micropollutants with a new triple-quadrupole tandem LC-MS-MS instrument. The objective of these methods was the analysis of as many as possible organic environmental pollutants in water samples. 

Target analytes comprised phenols, carboxylic acids, aromatic sulfonates, surfactants, dyes (colorants), pharmaceuticals, and pesticides. Special emphasis was placed on alkylphenolic endocrine disrupting compounds (EDCs), namely nonylphenol ethoxylate surfactants (NPEOs), and their metabolites, nonylphenol (NP) and carboxylated NPECs. 

The analysis of dyes resulted to be difficult due to the vast amount of different compounds used in textile industry. In addition, they are not of special environmental and toxicological importance. 

An important part of the work was the production of four peer-reviewed publications. Analytical details and literature references can be found there.

	1.
R. Loos, G. Hanke, S.J. Eisenreich: Multi-Component Analysis of Polar Water 
Pollutants 
Using Sequential Solid-Phase Extraction Followed by LC-ESI-MS, J. Environ. Monit. 5 
(2003) 384-394. 

	2.
R. Loos, G. Hanke, S.J. Eisenreich: Comparison of Sequential Solid Phase Extraction 
(SSPE) with single SPE and Liquid Chromatography Single-Stage Mass Spectrometry 
(LC-MS) with Triple Quadrupole LC-MS-MS for Multi-Residue Analysis of Organic Water 
Pollutants.

	3.
R. Loos, G. Hanke, S.J. Eisenreich: Analysis of Nonylphenol Ethoxylate Surfactants 
(NPEOs), Octyl- and Nonylphenols, Carboxylated NPEC Metabolites and Bisphenol A in 
Water by Solid-Phase Extraction and Liquid Chromatography Single-Stage and Triple-
Quadrupole Mass Spectrometry.

	4.
H. Witters, R. Loos, P. Berckmans, C. Vangenechten, G. Hanke, S.J. Eisenreich: 
Correlations between organic micropollutants and estrogenic activity in textile and 
waste 
water treatment plant effluents and receiving waters in Belgium and Italy.


1.2. Ecotoxicological characterizations (VITO)
Complementary to chemical characterisation, ecotoxicological methods have been selected which allow to evaluate the environmental impact of textile effluents on receiving waters. A battery of ecological relevant tests has been selected, as they cover biological responses of 4 organisms (bacteria, green algae, invertebrate, fish) which represent different levels in the aquatic trophic chain. The selected test methods, either for acute toxicity (test duration maximum 4 days) or eventual chronic toxicity (test duration between 7 and 21 days) can be performed according to international guidelines (OECD, ISO,..). Methods for acute toxicity are preferably used for effluent characterisation, while chronic test are more appropriate to evaluate environmental impact of discharges in the receiving waters. With regard to the application of these methods for effluent characterisation, specific guidelines with regard to sample handling and boundary conditions have been defined. Moreover a methodology (score system) has been established which allows to rank waste water samples according to the measured acute toxicity, expressed as toxic units, which are derived from dose-response curves for each of the test organisms. Methods are explained in detail in deliverable 18.

1.3. Biological assays to screen for the presence of chemicals with endocrine disrupting activity (VITO)
In addition, biological screening methods should be applied for the measurement of estrogenic activity caused by contaminants present in textile effluents and released into the environment. Two in vitro estrogen-receptor-based assays were made available at Vito for these applications. These methods, the MVLN assay (human breast cancer cell line) and the YES-assay (yeast cells) have been optimised and validated to detect the estrogenicity of pure chemical compounds (eg. pesticides, alkylphenolic compounds), which are likely to occur in textile effluents. In addition these cellular methods were used to detect estrogenic activity in complex waste water effluents and in surface waters. A solid phase extraction procedure has been developed and is validated, which does allow to simplify the matrix prior to exposure in the cellular systems. These biological screening methods are cost-effective methods which do allow to estimate the potential impact of chemicals and environmental samples on reproductive ability of natural fish populations in rivers. Methods have been described in detail in deliverable 18.

2. Experimental section

2.1. Water Monitoring

Belgian and Italian waters were investigated. In the 3rd project year two big water monitoring campaigns were jointly performed by IES-JRC and VITO in Belgium and Italy to investigate the environmental impact of textile industry. 
Belgium: A water sampling campaign was performed on the 17-18 June 2003 in the textile industry region in Belgium south of Ghent. Samples were taken at three different times at 3 textile companies, or the corresponding WWTPs, and the receiving rivers (River Schelde, Creek Molenbeek and Creek Gaverbeek)
The textile companies are named CB1, CB4, and CB5. Company CB4 treats its discharge water in its own WWTP; the effluent of this plant was also analysed (sample B1). This effluent is transported in the sewer to a municipal WWTP. The effluent of this WWTP (B2) flows into the River Schelde (samples B3 and B4, after and before the effluent). Textile company CB5 discharges its water (B5) untreated into the Creek Molenbeek, and company CB1 into the sewer, which is treated in a municipal WWTP (B8). The effluents of the WWTPs and the receiving rivers and creeks before and after the effluents were investigated. 

Italy: The Italian sampling campaign was performed on 19 November 2003 in the textile industry region south of the city Como. Samples: WWTP effluent Fino Mornasco (I1); receiving River Seveso (I2, I3); WWTP effluent Bulgarograsso (I4); the receiving creek Lura was dry; I5: River Seveso down-stream before entering Milan. In addition, in the North of Milan the River Lambro was investigated; I6: before the WWTP Monza / Brugherio; I7 after this WWTP in San Maurizio al Lambro; I8: River Lambro more down-stream in the Parco Lambro (Milan). 

Other campaigns were performed before mainly for analytical process optimisations or for determination of acute and/or chronic toxicity. The following Table 1 shows all sampling campaigns performed during the project. 

Table 1: Water monitoring sampling campaigns performed. 

	No.
	Date
	Location
	IES
	Vito

	1
	July 19, 2001
	At a textile WWTP in Fino Mornasco, N-Italy.
	X
	

	2
	April 2001- June 2002
	Belgium, effluents textile, waste water treatment plant and receiving water
	
	X

(estrog. act.)

	3
	October 23, 2001
	At different rivers (Seveso, Olano, Lura, Guisa, Pudiga)
 north-west and south of Milan, N-Italy.
	X
	

	4
	June-October 2002
	Belgium, effluents of 5 textile companies
	
	X

(acute ecotox)

	5
	February 12, 2002
	Along the River Seveso which runs in the direction north to south from the area of Como to Milan, N-Italy.
	X
	

	6
	June 12, 2002
	At three textile WWTPs in the area south of Como, Fino Mornasco, N-Italy. 
	X
	X

(acute tox + estrog. act.)

	7
	July 16, 2002
	At the Lake Maggiore, Ispra, N-Italy (after rainfalls).
	X
	

	8
	October 2002
	At three textile WWTPs in the area south of Como, Fino Mornasco, N-Italy.
	
	X

(chronic tox.+ estrog. act.)

	9
	December 16, 2002
	In the area east of Milan at the River Lambro.
	X
	

	10
	June 17-18, 2003
	Belgium: Oudenaarde, Ronse, Waregem;

River Schelde, creeks Molenbeek and Gaverbeek
	X


	X

((estrog. act.)

	11
	November 19, 2003
	Italy: Fino Mornasco, Bulgarograsso, Milan ;

Rivers Seveso, Lura and Lambro
	X


	X 

(estrog. act.)


2.2. Solid-phase extraction (SPE) (IES-JRC)
The sequential SPE procedure can be found in publication (1), and the single-stage SPE method in publications (2) and (3). 

2.3. Liquid chromatography-mass spectrometry (LC-MS) (IES-JRC)
Publication (1).

2.4. LC triple-quadrupole tandem MS-MS (IES-JRC)
Publications (2) and (3).

2.5. Physical and sum parameters (IES-JRC)
The pH, conductivity, turbidity, dissolved oxygen, and the temperature were measured with a multi-parameter water probe U-22 (Horiba, Sulzbach, Germany). 

The Dissolved Organic Carbon (DOC) and Total Organic Carbon (TOC) were measured with a TOC-5000 A Total Organic Carbon Analyzer (Shimadzu, Milan, Italy) using the European-DIN norm 1484. These parameters can be used as sum-monitoring parameters of organic water pollution. 

The spectral absorption coefficient SAC (254 nm) and the color at 436 nm were measured with a Cadas 200 UV/VIS- spectrophotometer (Dr. Lange, Duesseldorf, Germany). 
3. Results and discussion

3.1. Chemical Analysis of organic environmental pollutants (IES-JRC)
3.1.1. Liquid chromatography-mass spectrometry (IES-JRC)
Publications (1), (2) and (3).

3.1.2. Solid-phase extraction (IES-JRC)
Precise analytical results are dependent on a successful combination of sample preparation, chromatographic separation, and analytical detection. Interfering matrix compounds make a thorough sample preparation essential for reliable quantitative results. 

In the first year of the project, SPE was thoroughly studied for the isolation of phenols, aromatic sulfonates, dyes, pesticides, aromatic amines, NPEOs, NPECs, and alkylphenols (APs). For the recovery experiments different water types (tap, Milli-Q, and lake water) were used, different SPE cartridges were tested, various organic solvents examined for the elution of the analytes, the elution volume optimized, and the evaporation of the analytes investigated. Moreover, the recoveries were evaluated at different spike concentrations. 

C18 adsorbs most of the compounds at neutral pH, however very polar substances are only extracted by polymeric sorbents. The importance of the choice of the right elution solvent was pointed out. Ethylacetate was the best suited organic solvent for the elution of nonpolar compounds like APs. In contrast, methanol and acetone are well suited for the elution of polar compounds. 

The results for the different compound classes are summarized in the following:

(
The best sorbents for tracking polar compounds are Oasis HLB and LiChrolut 
EN.

(
Elution of polar substances like sulfonates or dyes is best performed with polar 
solvents (acetone, methanol), not with ethylacetate. 

(
Ion-pair SPE is a well suited method for the extraction of aromatic sulfonates. Triethyl-
amine (TEA) or tributylamine (TBA) were used as ion-pairing reagent. Higher recoveries 
were obtained by further acidification with formic acid (pH 3). 

(
Due to the nonpolar character of NP and OP reversed-phase materials (C18) as well as 
polymeric styrol-divinylbenzene (SDB) are well suited sorbents for their extraction.

(
Adsorption of APs with a lipophilic side-chain is easy, the bigger problem is the 
desorption of the compounds from the cartridge. For the extraction of APs the use of 
C18 adsorbent is recommended. 

(
The choice of the best suited organic solvent for elution of the compounds is 
crucial. 
Ethylacetate has a higher eluting power for the lipophilic APs than polar solvents 
methanol or acetone. 

(
Also mixtures of acetone or methanol with ethylacetate, hexane, or dichloromethane 
can be used. However, the disadvantage of hexane and dichloromethane is that these 
nonpolar solvents are not compatible with LC. Nonpolar solvents are strongly 
recommended for the elution of APs. 

The fact that the choice of the right elution solvent is very important for successful SPE methods was also shown for dyes (colorants). Quantitative recoveries were obtained with C18 and Oasis HLB using methanol-acetone elution. With methanol-acetone-ethylacetate the recoveries were significant less. C18 did not adsorb the two most polar compounds, acid red 1 and acid orange 6. 

3.1.3. Sequential solid-phase extraction (IES-JRC)
For the polar to medium-polar analytes, sample clean-up and group separation were performed with a newly developed sequential SPE procedure using automated SPE with C18 and polymeric sorbent materials. The objective of this method was to analyse as many as possible compounds. The compounds are divided by this procedure in three different polarity classes. More then 90 compounds of environmental interest - comprising the most important chemical and substance classes: phenols, carboxylic acids, aromatic sulfonates, aromatic amines, pharmaceuticals, surfactants, dyes, pesticides, endocrine disrupters - have been chosen for the experiments. The extraction recovery values were determined, they were for most of the compounds in the range of 50-100 %. Analyses were performed by negative and positive electrospray ionisation (ESI) LC-MS using a single-quadrupole system. 

Publication (1).

3.1.4. Tandem LC-MS-MS (IES-JRC)
In the third project year emphasis was placed on the analysis of the organic micropollutants with a new triple-quadrupole tandem LC-MS-MS instrument. Cone voltage and collision energy for the MS-MS precursor-fragment-transitions were optimized for maximum sensitivity for each target analyte. 

LC-MS-MS is advantageous in terms of selectivity, sensitivity, reliability and rapidity in analysis. The main advantage of LC-MS-MS is its high degree of certainty in detection. LC-MS-MS allows for a much faster and more reliable multi-residue analysis of polar contaminants with lower detection limits. 

Publication (2) and (3).

3.2. Ecotoxicological characterisation (VITO)

3.2.1. Acute toxicity of Belgian textile industry (VITO)
For a sampling campaign of Belgian effluents of textile industry, acute toxicity end of pipe was determined (figure 1). As only, for company B04 a full scale waste water treatment plant was in operation, it appeared that lowest acute toxicity was seen at the level of this plant. For company B05, all 4 organisms did show a toxic response which amounted between 10 and 30 toxic units. This resulted also in a high cumulative effect score for this company (figure 4). There was no indication of one organism which appeared most sensitive for effluents of textile industry. Effects were most pronounced for algae and bacteria. 
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Figure 1: comparison of acute toxicity with 4 test organisms for industrial effluents of textile companies. 

3.2.2. Acute toxicity of Belgian WWTP (VITO)
Sampling at influents and effluents of Belgian waste water treatments plants demonstrated very low acute toxicity (< 4 TU). In all cases no acute toxicity was seen for waterflea. For influents bacteria, algae and fish showed minor effects at Oudenaarde, while only algae and fish responded for toxicity in the Waregem influent. At Waregem WWTP all measured acute toxicity was fully eliminated at the effluent side. This was not the case for Oudenaarde where acute toxicity remained for algae and fish. It is likely that effluents of Oudenaarde WWTP do have impact (chronic toxicity, not measured) on the receiving waters.
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Figure 2: comparison of acute toxicity with 4 test organisms for influents and effluents of Belgian municipal waste water treatment plants which receive textile effluents. 

3.2.3. Acute toxicity of effluents of Italian waste water treatment plants (VITO)
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Figure 3: comparison of acute toxicity with 4 test organisms for industrial effluents of textile companies. 

3.2.4. Summary of acute toxicity of Belgian and Italian samples (VITO).

Based on the classification for acute toxicity of the most sensitive organism (colour) and cumulative effect score based on the response of all organisms, results of all samples can be compared (details see description in deliverable 18). As expected, highest toxicity is observed for industrial effluents, followed by influents of WWTP, and in effluents of WWTP, except for Oudenaarde, no acute toxicity was seen (figure 4). Effluents of Italian textile companies were not available for acute toxicity evaluation in this project, and therefore no straightforward comparison with Belgian textile effluents is not possible. 

In addition to acute toxicity assessment, which appeared absent for effluents of Italian WWTP, it was decided to estimate chronic toxicity. (see below). 

3.2.5. Chronic toxicity of effluents of Italian waste water treatment plants (VITO)

For chronic toxicity evaluation, which gives best prediction of environmental impact; 3 tests were used: algae growth, daphnid reproduction and fish early life stage test. For practical reasons, and availability of sample volume, only daphnid reproduction was evaluated for the receiving waters, while effects on algae and fish development were only assessed for the effluents of Italian waste water treatment plants (figure 5, 6, 7). 

Observations on algae growth did show increase of growth compared to control conditions. This is not unexpected for waste waters of municipal treatment plants were high content of nutrients can occur. This evaluation does indicate that these 3 effluents will have a eutrophication effect, rather than a toxic effect due to chemicals present. 
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Figure 4: ranking of Belgian and Italian waste waters acording to acute toxicity. 
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Figure 5: results of algae growth test: stimulation of growth compared to control condition is shown instead of growth inhibition caused by toxic substances.

This effect of eutrophication was also confirmed by the tests with the invertebrate species “Daphnia magna”. 

It is clearly illustrated in figure 6 that the number of young organisms which are produced by adult animals is higher for those exposed to effluents of WWTP compared to control conditions. Previous studies at Vito for effluents from municipal WWTP did gave similar results. The presence of nutrients does increase reproduction succes. However it can not be excluded that no chemicals, with potential toxic effects are present. Indeed, toxic potential can be masked by high nutrient content of the waste water. The latter might be the case for the effluent of Seveso WWTP. The eutrophication of the receiving waters is even more pronounced. Especially, rivers receiving the water from Bulgarograsso and Seveso plant do show increased numbers of young daphnids. The latter is again a confirmation of eutrophic conditions. 

With regard to chronic toxicity of WWTP effluents to fish, it again appears that there is no chronic toxicity. There is minor fish mortality in effluents of Livescia and Seveso. These differences are not signifcant compared to control. 

In summary, test results from chronic tests do give no indication for the presence of chemical pollutants which excert long-term toxicity for the selected samples and test organism.
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Figure 6: results of waterflea reproduction test: stimulation of reproduction success as the ratio of number of young organisms compared to control is > 1 (except effluent Seveso). 
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Figure 7: results of fish early life stage test: survival of fish larvae is not signficantly disturbed compared to control group. 

3.3. Water monitoring sampling campaigns, simultaneously performed for integrated analysis (IES-JRC + VITO).

Textile industry effluents, effluents from municipal and industrial WWTPs treating the textile industries discharges, and the corresponding receiving rivers were simultaneously analysed in Belgium and Italy with the developed chemical and estrogenic analysis methods. 

Urban and industrial pollution was observed in rivers and streams in N-Italy (Como, Milan) and in the Belgian textile industry region south of Ghent (Oudenaarde, Ronse, Waregem). 

3.3.1. Physical-chemical characterizations (IES-JRC)
Physical-chemical characterizations were performed in Belgium with a multi-parameter in-situ water probe. The following parameters were measured in the effluent and receiving waters: pH, conductivity, turbidity, dissolved oxygen, temperature, color (436 nm) and the standard absorption coefficient SAC (254 nm). Moreover, DOC and TOC were measured in the year 2002.
In Belgium, in the direct textile plant WWTP effluent of company B4 and the untreated textile plant effluent of company B5 significant higher values were found for the physical-chemical parameters conductivity, temperature, color (436 nm) and SAC (254 nm) (see the following Table). Especially the high temperature of B5 plant effluent is worrying. These results show the environmental impact of the textile industries in terms of “physical-chemical pollution”.

In the Belgian textile plant effluents physical-chemical pollution was observed for the parameters conductivity, temperature, color (436 nm) and SAC (254 nm). 

Table 2. Physical-chemical parameters for the Belgian textile companies CB4 and CB5 and the corresponding receiving waters. Medium values from three measurements. Sampling campaign 17-18 June 2003. 
	Place
	Conductivity [S/m]
	Temp. [ºC]
	Color 436 nm [m-1]
	SAC 245 nm [m-1]

	B4 WWTP effluent
	1.4
	28.0
	8.6
	64.2

	WWTP Oudenarde
	0.2
	19.8
	0.6
	6.5

	River Schelde before WWTP
	0.1
	24.7
	0.7
	3.1

	River Schelde after WWTP
	0.1
	24.8
	0.9
	3.6

	
	
	
	
	

	B5 plant effluent
	0.9
	46.9
	10.4
	106.7

	Creek Molenbeek before effluent
	0.2
	18.1
	1.7
	10.8

	Creek Molenbeek after effluent
	0.2
	23.6
	6.0
	38.5


Also in the effluents of the Italian textile WWTPs (Livescia, Bulgarograsso, Seveso) physical-chemical pollution was observed for the parameters conductivity, turbidity, temperature, TOC, DOC, SAC, and color in comparison to the receiving rivers.
Table 3. Physical-chemical parameters for three Italian textile WWTPs and the corresponding receiving rivers. Sampling campaign 12 June 2002. 
	
	Livescia
	Bulgarograsso
	Seveso

	
	TC2

before
	TC1

Eff.
	TC3

After
	TC4

Before
	TC5

Eff.
	TC6

After
	TC8

Before
	TC7

Eff.
	TC9

after

	Conductivity [S/m]
	0.07
	0.12
	0.10
	0.04
	0.20
	0.16
	0.05
	0.19
	0.16

	Turbidity [NTU]
	10.8
	145
	19
	20.6
	47
	22.5
	10.8
	109
	179

	Temperature [ºC]
	16.2
	19.1
	18.5
	15.3
	22.1
	21.1
	16.2
	21.4
	20.2

	TOC [mg/l]
	6.3
	12.5
	11.2
	2.2
	13.6
	20.9
	2.0
	16.1
	14.8

	DOC [mg/l]
	5.8
	11.0
	8.9
	2.0
	17.2
	16.3
	3.1
	13.1
	10.7

	SAC [m-1] 254 nm
	2.8
	6.6
	6.4
	1.6
	11.0
	11.9
	2.0
	6.7
	2.1

	Color [m-1] 436 nm
	1.1
	2.9
	3.0
	0.9
	2.7
	3.8
	0.9
	1.8
	0.9


3.3.2. Sampling campaign June 2002: LC-MS analysis

In June 2002 a big sampling campaign was conducted together with Vito (Belgium) and Lariana Depur (Italy) at three textile industry WWTPs in the area south of Como. In summary, the following pollutant types were identified in the water samples: phenols (nitrophenols, bisphenol A, NP), alkylphenolethoxylate (APEO) surfactants and their metabolites with endocrine disrupting potential (NPE1C, NPE1O, NPE2O, OPE2O, etc.), different aromatic sulfonates, LAS surfactants, dyes (colorants), pesticides, and pharmaceuticals. 

The Lariana Depur WWTP “Alto Seveso” in Fino Mornasco (Italy) showed good treatment performance. In the effluents of the older WWTPs Livescia and Bulgarograsso slightly higher organic pollutant concentrations were detected.
Special attention was attached to the detection of endocrine disrupting compounds (EDCs): short-chain APEOs, NP, OP, BPA, and carboxylated APEO metabolites (alkylphenolethoxy-carboxylates, APECs). NP and NPE1C were found in all water samples spanning a concentration range of 0.46 g/L to 12.5 g/L for NP, and 0.58 g/L to 14.8 g/L for NPE1C. NPECs are relatively water soluble, so that their concentrations in river water are typically higher than that of the short-chain ethoxylated NPEO metabolites or NP, which have lower water solubilities. However, especially high concentrations of NP were found in the Rivers Livescia (5.3 g/L) and Lura (12.5 g/L, WWTP Bulgarograsso). NP was found in the effluents of all WWTPs (0.54 – 0.88 g/L). Besides NPE1C, also NPE2C, and NPE3C were found in all water samples, also the effluents of the WWTPs. In Livescia, higher NP and NPEC levels were found in the receiving river than in the WWTP effluent. In Bulgarograsso and Seveso however, the concentrations were higher in the effluents. Dicarboxylated NPEO metabolites were found in all investigated rivers, but not in the effluents of the plants. 

Linear alkylbenzene sulfonates (LAS) are commonly used domestic surfactants; C10-13-LAS were found in all water samples. LAS are usually well removed in WWTPs by adsorption to the sludge as well as biodegradation. Only small quantities were found for these compounds in the effluents of the plants (0.8 – 2.3 g/L). However, surprisingly high concentrations were detected in the Rivers Seveso, Lura, and Livescia (22.8 – 171.8 g/L), and even higher concentrations in the rivers of the sampling campaign 6 at the River Lambro (16 December 2002).

Four dye compounds (colorants) were detected in the water samples: disperse blue 14, disperse red 1 (not in the effluents), acid red 1, and sulforhodamine B. The dye occurring most frequently and in the highest concentrations was sulforhodamine B. In the receiving water before the WWTP Livescia 4.7 g/L sulforhodamine B was found. 

Table 4. Dyes in the effluents of the WWTPs; concentrations in [g/L]. 

	Compound
	Livescia
	Bulgarograsso
	Seveso

	Disperse Blue 14
	2.3
	0.02
	n.d.

	Acid Red 1
	1.2
	n.d.
	n.d.

	Sulforhodamine B
	0.71
	0.60
	1.1


Aromatic sulfonates were mostly found in the rivers, their concentrations in the WWTP effluents were low. 

Pharmaceuticals such as benzafibrate, gemfibrozil, diclofenac, ibuprofen, and carbamazepine were regularly detected in Italian rivers in the low ng/l concentration range.

3.3.3. Sampling campaigns 2003: LC-MS-MS analysis (IES-JRC)
In the third project year two big water monitoring campaigns were jointly performed in Belgium and Italy to investigate the environmental impact of textile industry. The chemical analysis results of these campaigns are given in the Annexes. 
In summary, the following pollutant types were identified in the water samples: phenols (nitrophenols, bisphenol A, nonylphenol (NP), octylphenol (OP)), nonylphenolethoxylate (NPEO) surfactants and their metabolites with endocrine disrupting potential (NPECs, NPE1O, NPE2O, OPE2O, etc.), different aromatic sulfonates, LAS surfactants, dyes (colorants), pesticides, and pharmaceuticals. 

Five dye compounds were detected in the water samples: Uniblue A, acid red 1 (up to 4 g/L in Belgium), disperse blue 14, and sulforhodamine B and G. In the WWTP effluent Waregem, the dye acid red 1 was detected in all three cases (1.3 – 4.0 g/L), which shows that this polar compound passes the waste water treatment process. 

Table 5. Dyes in Belgian and Italian waters; concentrations in [g/L].
	
	Belgium
	
	Italy
	

	Uniblue A
	1.5
	Effluent CB4
	0.015
	River Lambro (I7)

	Acid Red 1
	4.0
	WWTP Waregem (B8)
	n.d.
	

	Disperse Blue 14
	0.013
	Creek Gaverbeek (B16)
	n.d.
	

	Sulforhodamine B
	n.d.
	
	0.75
	River Seveso (I5)

	Sulforhodamine G
	n.d.
	
	0.064
	River Seveso (I5)


Pharmaceuticals such as benzafibrate, gemfibrozil, diclofenac, ibuprofen, and carbamazepine were regularly detected in both the Belgian and Italian rivers in the ng/L concentration range, up to 0.4 g/L for carbamazepine in Belgium and 0.47 g/L for diclofenac in Italy. 
Sewage effluents from textile industry are a major source for endocrine disrupting compounds (EDCs) in the aquatic environment, the elimination of these substances in WWTPs is therefore of special interest. 

In Belgium, among the EDCs investigated, NP and NPE1C had the highest concentrations in the water samples. The NP concentration was between 0.25 g/L (untreated plant effluent CB5) and 2.51 g/L (River Schelde after WWTP effluent Oudenaarde); the carboxylated metabolite NPE1C concentration was between 0.01 g/L (B5 plant effluent) and 2.36 g/L (WWTP Oudenaarde effluent). The highest NP levels were found in the River Schelde, the medium concentration was 2.2 g/L before the WWTP effluent Oudenaarde and 2.5 g/L after this effluent. The medium concentration in the WWTP effluent was 0.73 g/L, and in the WWTP effluent of the textile company (B1) 0.26 g/L. The highest NPEC concentrations were detected for NPE1C in the WWTP effluent Oudenaarde (2.3 g/L), River Schelde (1.5 g/L), Creek Molenbeek (1.9 g/L), and Creek Gaverbeek (1.1 g/L). 

The same trend for NP was observed in Waregem, also here a lower (medium) concentration was measured in the WWTP effluent (0.58 g/L) compared to the receiving Creek Gaverbeek, 1.22 g/L before and 0.76 g/L after the WWTP effluent. 

The lowest overall NP and NPEC concentrations were detected in the direct textile plant effluents of company B4 and B5 (0.26 g/L and 0.25 g/L for NP, 0.23 g/L and 0.01 g/L for NPE1C). For NPE2O however, the highest concentration levels were detected in the textile plant effluent B5 (2.1 g/L). 

Also in Italy, the NPE1C concentration was higher in the WWTP effluent Fino Mornasco (2.8 g/L)  than in the River Seveso (0.3 g/L). For NP however a higher concentration in the receiving River Seveso (0.5 g/L) was observed compared to the effluent (0.37 g/L). 
The highest NPE1C concentration (4.5 g/L) was found in the WWTP effluent in Bulgarograsso. 

In conclusion, the highest NP levels were found in the receiving waters, the highest NPEC concentrations however in the WWTP effluents. In addition, worrying high NPEO concentrations (NPE2-17O) for all oligomers were found in the Belgian textile industry effluent B5 (sum up to 30.4 g/L), but also in the creek Molenbeek (5.7 g/L) and in Italy in the River Lambro in Milan (22.6 g/L). The highest NPE2O levels were found in textile plant effluents and surface waters (up to 3.6 g/L), suggesting direct industrial discharges. NP and NPECs are formed from the NPEO surfactants in the WWTPs and receiving waters. 
Figure 8 shows that NP, the carboxylated NPEC metabolites and the short-chain NPEOs are released from WWTPs; they are difficult to remove. 


Figure 8. APEO metabolites detected in WWTP effluents. I1: Fino Mornasco, ozone treatment; B8: Waregem, sand filter treatment; B2: Oudenaarde, no sand filter.

3.3.4. Measurements of estrogenic activity in water samples in Belgian and Italian waters(VITO)
Monitoring campaigns in Italy and Belgium both did demonstrate high levels of estrogenic activity up to 12 ng/L E2 equivalent. Highest levels were observed in rivers and creeks. The level of 5 ng/L E2 equivalent, which is likely to cause hazardous effects to normal reproduction of fish populations was exceeded a few times in Italy and Belgium. Former studies at Vito did demonstrate significant increased levels of vitellogenin in zebrafish which were exposed for 3 weeks to river water with levels of estrogenic activity higher than 5 ng/L E2 equivalents (not published yet). Vitellogenin, a biomarker for estrogenic exposure is shown to be related to disturbed sexual development of fish larvae, and decreased egg production in female fish (Van den Belt et al., 2002
, 2003
). WWTP effluents in Italy did show levels of estrogenic activity below detection limit.

 SHAPE  \* MERGEFORMAT 
[image: image8]

Figure 9: measured estrogenic activity with YES, and theoretical estimate based on measurement of analytes, multiplied with relative potency for Belgian waters. 
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Figure 10: measured estrogenic activity with YES, and theoretical estimate based on measurement of analytes, multiplied with relative potency for Italian waters. 

Estrogenic activity in surface waters, being higher than those measured in industrial textile effluents and effluents of WWTPs might be due to the occurrence of NP. This metabolite of the nonylphenol ethoxylates, surfactant chemicals which are known to be used in textile industry, is formed in the effluents and receiving waters. The higher biological potency of NP compared to NPEO and NPEC compounds, might explain the elevated levels of estrogenic activity in surface waters. 

Based on knowledge of relative potency (REP) of the EDCs BPA, NP, OP, NPE1C, NPE2C, NPE1O and NPE2O and the measured concentrations, an estimate could be made of the contribution of these chemicals to the estrogenic activity in the sample.  The correlation between the estrogenic activity and the chemicals detected was better for Italian than for Belgian waters. For surface waters, in most cases less than 10% of estrogenic activity could be predicted by chemical analysis. This does indicate that both chemical and biological approaches are complementary, and that other chemical compounds do occur in surface waters which have a significant contribution to the measured estrogenic activity. It is suggested, in comparison to literature data, that major compounds might be the natural and synthetic estrogenic hormones (17(-oestradiol, oestrone, oestriol and 17(-ethinyloestradiol), which are the result of diffuse pollution from household and agricultural run-off.
As a result of the simultaneous monitoring and analysis of Belgian and Italian waters by both partners with either chemical or biological methods, results could be compared. For each of the measured chemical pollutants, which are suspect for endocrine disrupting activity, the relation with the measured estrogenic activity in the bioassay was investigated. A highly significant correlation between the estrogenic signal and concentrations of bisphenol A in Belgian waters was demonstrated, which was less pronounced for Italian surface waters and WWTPs. Other significant correlations with estrogenic activity were found for NPE1C in Belgian industrial effluents and surface waters, for NPEOs in Italian WWTPs and surface waters, and for NPECs in Italian surface waters. When all the available data on estrogenic activity in Belgian and Italian waters were pooled, only for NP a significant correlation was found (Figure 11).


Figure 11: measured estrogenic activity with YES, comared to measured NP concentrations for Italian and Belgian watersamples do show significant correlation. 

4. Conclusions, Policy implications and Outlook

In support of the IPPC Directive, analysis methods for organic micropollutants in water samples were developed, based on solid-phase extraction (SPE) followed by liquid chromatography – mass spectrometry (LC-MS). These methods are suitable instruments for water monitoring sampling programmes of polar organic environmental water pollutants. They were successfully applied to the chemical analysis of textile industry effluents, waste water treatment plants (WWTPs), and the corresponding receiving waters. They contribute to the harmonization of analytical methods in order to provide internationally agreed methods, and to the implementation of the Water Framework and IPPC Directives. Moreover, the monitoring results from the field campaigns give useful environmental information to the public as well as policy-makers, considering the lack of reliable monitoring data in Europe. (IES-JRC). 

A methodology for ecotoxicological characterisation has been developed which might be implemented by government as an effect-based instrument to assess waste water quality and quality of receiving waters. Moreover in vitro screening assays have shown to be a suitable instrument for detection of hazardous compounds with endocrine disrupting activity (VITO).

Method selection and validation for both acute and chronic ecotoxicity, and for detection of estrogenic compounds was finished and applied for Flemish and Italian textile industry. A successful characterisation of environmental samples in Italy has been performed through 2 monitoring campaigns in 2002. It is demonstrated that discharges of Italian waste water plants had minor environmental impact with regard to the release of toxic substances. On the other hand some evidence was given for eutrophication and the release of substances with estrogenic activity (VITO). 

Emphasis was placed on alkylphenolic endocrine disrupting compounds (EDCs). Nonylphenol ethoxylate surfactants (NPEOs), nonylphenol (NP), and carboxylated NPECs are released into the environment from textile industry WWTPs in considerable amounts. NP and NPECs are formed from the NPEO surfactants in WWTPs and the receiving waters, they are difficult to remove in WWTPs. These results show that NPEOs are still used in industry. The predicted no-effect concentration (PNEC) for NP of 0.33 g/L for water species was frequently exceeded in the waters (up to 2.5 g/L), suggesting potential adverse effects to the aquatic environment. The concentrations for the non-regulated NPEOs and NPECs were even higher. This shows the need to improve water quality by cessation of toxic emission into the environment. The use of NPEO surfactants should be phased out. In addition to these alkylphenolic EDCs, in Belgium especially high and worrying pesticide concentrations were found in the water samples (IES-JRC). Through comparison of biological and chemical measurements a significant correlation was demonstrated between NP levels and estrogenic activity for pooled data from Italian and Belgian monitoring campaigns. In addition, for selected groups of samples, correlations were found between estrogenic activity and other EDCs such as bisphenol A, and some of the NPEOs and NPECs (VITO).

Measurement data did show that the NP quality standard was regularly exceeded and that estrogenic activity in Italian and Belgian surface waters was of that order of magnitude that normal fish reproduction could be hampered. It is confirmed that the European strategy with regard to EDC should be of high priority and that chemicals with known hormone disrupting activity should better be phase out, and be part of monitoring programmes as a follow-up.
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ANNEXES

Annex 1. Sampling campaign to three Italian textile WWTPs. Sum parameters. 12 June 2002. TC10: River Lura. 

	
	Livescia
	Bulgarograsso
	Seveso
	

	
	TC2

before
	TC1

Eff.
	TC3

after
	TC4

Before
	TC5

Eff.
	TC6

After
	TC8

before
	TC7

Eff.
	TC9

after
	TC10

	PH
	7.8
	7.1
	7.6
	8.2
	7.5
	7.8
	8.2
	7.9
	8.0
	8.3

	Conductivity [S/m]
	0.07
	0.12
	0.10
	0.04
	0.20
	0.16
	0.05
	0.19
	0.16
	0.09

	Turbidity [NTU]
	10.8
	145
	19
	20.6
	47
	22.5
	10.8
	109
	179
	13.5

	Dissolved oxygen [%]
	100
	100
	sat.
	sat.
	sat.
	sat.
	sat.
	sat.
	sat.
	100

	Temperature [ºC]
	16.2
	19.1
	18.5
	15.3
	22.1
	21.1
	16.2
	21.4
	20.2
	19.7

	TOC [mg/l]
	6.3
	12.5
	11.2
	2.2
	13.6
	20.9
	2.0
	16.1
	14.8
	10.1

	DOC [mg/l]
	5.8
	11.0
	8.9
	2.0
	17.2
	16.3
	3.1
	13.1
	10.7
	6.2

	SAK [m-1] 254 nm
	2.8
	6.6
	6.4
	1.6
	11.0
	11.9
	2.0
	6.7
	2.1
	5.4

	Color [m-1] 436 nm
	1.1
	2.9
	3.0
	0.9
	2.7
	3.8
	0.9
	1.8
	0.9
	1.7


Annex 2. Sampling campaign to three WWTPs. Polar organic compounds, [μg/l]. 12 June 2002. TC10: River Lura. 

	
	
	Livescia
	Bulgarograsso
	Seveso
	

	Compound
	
	TC2

before
	TC5

Eff.
	TC3

after
	TC4

before
	TC5

Eff.
	TC6

after
	TC8

Before
	TC7

Eff.
	TC9

after
	TC10

	PCP
	
	0.070
	-
	0.037
	-
	-
	-
	-
	-
	-
	-

	Mononitrophenol
	
	-
	0.030
	0.026
	0.025
	0.14
	0.12
	0.031
	0.16
	0.13
	0.14

	2,4-Dinitrophenol
	
	-
	0.028
	0.022
	0.041
	-
	-
	-
	0.022
	-
	0.088

	Bisphenol A
	
	0.043
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nonylphenol
	
	5.3
	0.66
	1.3
	1.9
	0.88
	12.5
	0.46
	0.54
	0.63
	2.3

	NPE1C
	
	12.9
	2.4
	4.4
	0.64
	0.65
	3.9
	0.53
	3.8
	4.6
	2.3

	NPE2C
	
	7.2
	3.8
	4.6
	0.21
	0.57
	1.4
	0.22
	2.0
	2.5
	1.5

	NPE3C
	
	4.0
	3.8
	4.1
	0.12
	2.7
	3.1
	0.15
	2.0
	2.6
	2.4

	Atrazine
	
	-
	0.041
	0.033
	-
	-
	-
	-
	-
	-
	-

	Diuron
	
	-
	-
	-
	0.012
	0.17
	0.15
	-
	-
	-
	-

	Trifluralin
	
	0.44
	0.48
	0.43
	0.60
	0.48
	0.35
	0.63
	0.33
	0.49
	0.54

	Benzenesulfonate
	
	0.39
	-
	-
	-
	-
	0.42
	-
	0.37
	-
	0.13

	2-Amino-1-naphthalenes.
	
	0.18
	-
	0.082
	-
	-
	-
	0.031
	-
	
	

	p-Toluenesulfonate
	
	0.17
	-
	-
	0.44
	-
	3.20
	-
	0.32
	-
	-

	Naphthalenesulfonate
	
	0.71
	-
	0.16
	2.60
	-
	16.3
	0.21
	-
	0.05
	-

	Naphthalene-1,5-disulfonate
	
	2.4
	-
	1.6
	-
	15.5
	14.9
	-
	-
	-
	7.2

	LAS

(Dodecylbenzenesulfonate)
	C10-LAS

C11-LAS

C12-LAS

C13-LAS

Σ LAS
	80.1

42.5

24.7

24.5

171.8
	0.59

0.46

0.42

0.80

2.3
	9.7

4.6

1.7

1.6

17.6
	46.9

34.3

31.3

42.9

155.4
	0.16

0.18

0.23

0.60

1.2
	210.2

165.6

164.4

268.7

808.9
	10.1

5.1

3.3

4.3

22.8
	0.16

0.12

0.19

0.31

0.8
	20.

1.1

0.82

1.0

4.9
	37.2

26.4

24.3

34.7

122.6

	NPE1O
	
	0.65
	-
	-
	0.13
	0.16
	0.83
	-
	-
	-
	-

	NPE2O
	
	4.0
	0.74
	1.1
	0.86
	0.36
	5.6
	0.07
	0.17
	0.22
	0.67

	OPE2O
	
	-
	-
	-
	0.08
	-
	0.35
	-
	-
	-
	-

	NPE9O
	
	0.59
	-
	0.14
	1.7
	-
	7.5
	0.16
	-
	-
	0.16

	Disperse Blue 14
	
	0.078
	2.3
	1.7
	0.040
	0.021
	0.125
	0.041
	-
	-
	0.072

	Disperse Red 1
	
	-
	-
	-
	0.054
	-
	0.207
	-
	-
	-
	-

	Acid Red 1
	
	-
	1.19
	0.80
	-
	-
	-
	-
	-
	-
	-

	Sulforhodamine B
	Pos.
	8.2
	0.71
	1.6
	0.31
	0.60
	0.76
	0.09
	1.7
	0.62
	0.71

	
	IPC
	4.7
	0.81
	1.3
	0.13
	0.91
	1.4
	0.06
	0.71
	0.66
	0.87

	Carbamazepine
	
	-
	0.026
	0.020
	0.006
	0.023
	0.020
	0.008
	-
	-
	0.020

	3,3’-Dichlorobenzidine
	
	-
	-
	-
	0.121
	-
	-
	-
	-
	-
	-


OPE2O – OPE7O were found  in Bulgarograsso in the river before and in Bulgarograsso in the river after the WWTP. Also NPE1O – NPE15O were found in the water samples. 

Annex 3. Sampling campaign in Belgium (B). 17-18 June 2003; Oudenaarde.  
	Sample Name
	Location
	Date / Time
	CPS coordinates

  Lat.          Long.
	Comments

	B1
	Oudenaarde effluent (CB4)
	17.06, 10.57 h
	50.5143
	3.3719
	Plant is stopped (no electricity), color dark purple

	B2
	WWTP effluent Oudenarde
	11:16 h
	50.5180
	3.3751
	WWTP is not working (no electricity)

	B3
	Oudenaarde, River Schelde, after WWTP
	11:49 h
	50.5221
	3.3768
	Sample taken at the edge of big river

	B4
	Oudenaarde, River Schelde, before WWTP
	12:10 h
	50.5145
	3.3756
	Sample taken at the edge of big river

	B11
	Oudenaarde effluent (CB4)
	18.06, 8:52 h
	50.5143
	3.3719
	Foam, color red/brown

	B12
	WWTP Oudenarde
	8:58 h
	50.5180
	3.3751
	water opaque and light brown

	B13
	Oudenaarde, River Schelde, after WWTP
	9:15 h
	50.5221
	3.3768
	

	B14
	Oudenaarde, River Schelde, before WWTP
	9:27 h
	50.5145
	3.3756
	

	B21
	Oudenaarde effluent (CB4)
	18.06, 13:20 h
	50.5143
	3.3719
	Foam, color dark purple

	B22
	WWTP Oudenarde
	13:30 h
	50.5180
	3.3751
	Water opaque and light brown

	B23
	Oudenaarde, River Schelde, after WWTP
	13:40 h
	50.5221
	3.3768
	

	B24
	Oudenaarde, River Schelde, before WWTP
	14:00 h
	50.5145
	3.3756
	


Annex 4. Sampling campaign in Belgium. Physical-chemical parameters, Oudenaarde.
	Sample Name
	pH
	Conductivity [S/m]
	Turbidity [NTU]
	Dissolved Oxygen [%]
	Temp.

 [ºC]
	Color [m-1] 

436 nm
	SAC [m-1] 

254 nm

	B1
	8.43
	1.41
	200.0
	98.48
	26.6
	9.22
	62.4

	B2
	7.68
	0.19
	127.0
	Sat
	19.8
	0.41
	4.67

	B3
	7.38
	0.09
	174.0
	68.93
	25.2
	1.11
	3.83

	B4
	7.50
	0.09
	66.6
	69.39
	24.6
	0.62
	3.14

	B11
	8.44
	1.32
	245.5
	Sat
	28.3
	7.96
	61.2

	B12
	7.74
	0.25
	87.1
	Sat
	19.4
	0.75
	7.28

	B13
	7.54
	0.10
	253.0
	56.30
	24.0
	0.69
	3.18

	B14
	7.76
	0.09
	240.0
	98.89
	25.1
	0.68
	2.99

	B21
	8.40
	1.32
	661.0
	Sat
	29.1
	8.5
	69.2

	B22
	7.63
	0.28
	200.0
	Sat
	20.1
	0.74
	7.64

	B23
	7.55
	0.11
	665.0
	58.57
	25.1
	1.03
	3.64

	B24
	7.56
	0.09
	220.0
	98.66
	24.3
	0.84
	3.25


Annex 5. Sampling campaign in Belgium (B). 17-18 June 2003; Ronse. 

	Sample Name
	Location
	Date / Time
	CPS coordinates

  Lat.          Long.
	Comments

	B5
	Ronse plant effluent (CB5)
	17.06, 14:07 h
	50.4488
	3.3535
	Deep blue color

	B6
	Creek Molenbeek before plant
	14:35 h
	50.4490
	3.3543
	Light blue color

	B7
	Creek Molenbeek after plant
	14:49 h
	50.4485
	3.3516
	Blue color

	B18
	Ronse plant effluent (CB5)
	11:15 h
	50.4488
	3.3535
	Deep blue color and textile particles, white foam

	B19
	Creek Molenbeek before plant
	11:30 h
	50.4490
	3.3543
	Brown color

	B20
	Creek Molenbeek after plant
	11:50 h
	50.4485
	3.3516
	Dark blue color and blue textile particles

	B28
	Ronse plant effluent (CB5)
	16:00 h
	50.4488
	3.3535
	Deep blue color and textile particles, white foam

	B29
	Creek Molenbeek before plant
	16:15 h
	50.4490
	3.3543
	Light brown color

	B30
	Creek Molenbeek after plant
	16:20 h
	50.4485
	3.3516
	Blue textile particles suspended in the water


Annex 6. Sampling campaign in Belgium. Physical-chemical parameters; Ronse. 
	Sample Name
	pH
	Conductivity [S/m]
	Turbidity [NTU]
	Dissolved Oxygen [%]
	Temp.

 [ºC]
	Color [m-1] 

436 nm
	SAC [m-1] 

254 nm

	B5
	5.20
	0.29
	357.0
	Sat
	36.7
	6.67
	55.7

	B6
	7.64
	0.15
	177.5
	69.01
	18.2
	1.4
	8.41

	B7
	6.98
	0.25
	422.5
	Sat
	22.0
	6.35
	57.1

	B18
	12.03
	1.94
	106.8
	Sat
	53.8
	7.5
	197.2

	B19
	8.31
	0.14
	173.5
	Sat
	17.7
	1.7
	12.8

	B20
	9.37
	0.19
	570.0
	Sat
	23.6
	5.32
	32.9

	B28
	6.60
	0.52
	370.0
	86.91
	50.0
	17.1
	67.3

	B29
	7.05
	0.17
	240.0
	Sat
	18.5
	1.85
	11.3

	B30
	6.76
	0.21
	375.0
	sat
	25.3
	6.4
	25.6


Annex 7. Sampling campaign in Belgium (B). 17-18 June 2003; Waregem.

	Sample Name
	Location
	Date / Time
	CPS coordinates

  Lat.          Long.
	Comments

	B8
	WWTP effluent Waregem (CB1)
	17.06, 15.30 h
	50.5385
	3.2571
	Color light reddish

	B9
	Creek Gaverbeek before plant
	15:48 h
	50.5387
	3.2572
	Water opaque

	B10
	Creek Gaverbeek after plant
	16:05 h
	50.5387
	3.2563
	Water opaque, reddish foam on the surface

	B15
	WWTP effluent Waregem
	18.06, 10:15 h
	50.5385
	3.2571
	Color light rose, rainwater from the night

	B16
	Creek Gaverbeek before plant
	10:20 h
	50.5387
	3.2572
	Water opaque

	B17
	Creek Gaverbeek after plant
	10:30 h
	50.5387
	3.2563
	Reddish foam on the surface, brown color

	B25
	WWTP effluent Waregem
	14:30 h
	50.5385
	3.2571
	Color light rose, rainwater from the night

	B26
	Creek Gaverbeek before plant
	14:50 h
	50.5387
	3.2572
	Water opaque

	B27
	Creek Gaverbeek after plant
	15:00 h
	50.5387
	3.2563
	Water opaque, reddish foam on the surface


Annex 8. Sampling campaign in Belgium. Physical-chemical parameters; Waregem.
	Sample Name
	PH
	Conductivity [S/m]
	Turbidity [NTU]
	Dissolved Oxygen [%]
	Temp.

 [ºC]
	Color [m-1] 

436 nm
	SAC [m-1] 

254 nm

	B8
	7.56
	0.15
	323.0
	87.65
	21.6
	1.21
	10.3

	B9
	7.72
	0.11
	48.8
	sat
	21.6
	0.94
	7.41

	B10
	7.84
	0.14
	30.10
	sat
	21.5
	1.19
	9.95

	B15
	7.60
	0.13
	109.0
	71.37
	20.9
	1.39
	11

	B16
	7.60
	0.05
	136.0
	59.67
	18.5
	0.21
	6.18

	B17
	7.70
	0.12
	136.0
	sat
	20.6
	1.46
	10.6

	B25
	7.69
	0.12
	n.a.
	sat
	21.9
	1.33
	10.7

	B26
	7.76
	0.05
	n.a.
	sat
	20.1
	0.82
	6.84

	B27
	7.83
	0.12
	n.a.
	sat
	21.7
	1.29
	9.87



Annex 9. Sampling campaign in Belgium (B). Polar organic compounds. 17-18 June 2003, [μg/l]. SSPE, 2nd fr., negative.

	
	
	Nitrophenol
	2,4-Dinitro-phenol
	BPA
	Uniblue A
	Sulfor-hodamine B
	Benzafibrate
	Diclofenac
	Ibuprofen
	Gemfibrozil
	NPE1C
	NP (1st fr.)

	CB4
	B1
	-
	0.0017
	0.0410
	1.8578
	0.0136
	0.0036
	-
	-
	0.0011
	0.8305
	1.0293

	Plant effluent
	B11
	0.0022
	0.0017
	0.0248
	-
	0.0202
	0.0041
	-
	0.0012
	0.0009
	0.4527
	0.6132

	WWTP
	B21
	0.0006
	0.0064
	-
	1.9711
	0.0227
	0.0101
	0.0083
	0.0028
	0.0022
	0.5274
	0.7148

	WWTP
	B12
	0.0015
	0.0019
	0.0347
	0.0471
	0.0461
	0.1281
	0.2441
	0.0432
	0.0011
	3.4286
	7.5754

	Oudenaarde
	B22
	0.0020
	0.0030
	0.0435
	0.1069
	0.0428
	0.1100
	0.2097
	0.0325
	-
	3.6287
	7.8567

	River Schelde
	B3
	0.0032
	-
	0.1237
	-
	0.0398
	0.1113
	-
	0.1005
	0.0165
	2.4410
	1.5346

	after WWTP
	B13
	-
	-
	0.0265
	-
	-
	0.0018
	-
	0.0997
	-
	1.9929
	2.4859

	
	B23
	0.0046
	0.0032
	0.1410
	-
	0.0376
	0.1341
	0.0219
	0.1439
	0.0242
	2.2705
	3.0854

	River Schelde
	B4
	0.0033
	-
	0.0821
	-
	0.0485
	0.1026
	-
	0.0906
	0.0134
	2.6103
	1.6225

	before WWTP
	B14
	0.0019
	0.0020
	0.1400
	-
	0.0343
	0.1488
	0.0200
	0.1652
	0.0230
	2.1841
	2.9691

	
	B24
	0.0018
	-
	0.0748
	-
	0.0401
	0.1054
	-
	0.1228
	0.0228
	1.7188
	1.1485

	CB5 effluent
	B5
	0.0033
	-
	0.0313
	-
	0.0118
	-
	-
	0.0554
	-
	0.2205
	0.4002

	
	B18
	0.0020
	0.0042
	-
	-
	0.0076
	0.0030
	-
	0.0017
	0.0010
	-
	0.0050

	
	B28
	0.0060
	0.0072
	-
	-
	0.0110
	0.0023
	-
	-
	-
	0.0107
	0.0241

	Creek Molen-
	B6
	0.0013
	-
	-
	-
	0.1355
	-
	-
	0.1935
	-
	2.9720
	4.5401

	beek before
	B19
	0.0020
	-
	0.0342
	-
	0.1092
	0.0001
	-
	0.1118
	-
	2.2371
	3.6034

	Plant
	B29
	0.0016
	-
	0.0720
	-
	0.1163
	0.0094
	0.0707
	0.1740
	-
	3.9355
	6.5343

	Creek Molen-
	B7
	0.0006
	-
	0.0350
	-
	0.0618
	-
	0.0404
	0.1204
	-
	2.0306
	3.0710

	beek after
	B20
	0.0016
	0.0061
	-
	-
	0.1033
	0.0048
	0.0138
	0.0305
	-
	1.0365
	2.4353

	Plant
	B30
	0.0028
	0.0054
	-
	-
	0.0690
	0.0134
	0.0275
	0.0535
	-
	0.9533
	1.9905

	WWTP
	B8
	0.0043
	-
	0.0777
	-
	0.0709
	0.0127
	-
	0.0012
	-
	0.1936
	0.9528

	Waregem
	B15
	0.0044
	0.0016
	0.0997
	-
	0.0812
	0.0263
	0.0810
	0.0123
	0.0032
	1.1360
	3.8544

	
	B25
	0.0034
	0.0022
	0.1018
	-
	0.0720
	0.0180
	0.0759
	0.0088
	0.0031
	0.9732
	3.4381

	Creek Gaver-
	B9
	0.0016
	0.0011
	0.0333
	-
	0.0183
	0.0198
	-
	0.0765
	0.0004
	1.1525
	1.5812

	beek before
	B16
	0.0066
	0.0036
	0.1177
	-
	0.0191
	0.0184
	0.0375
	0.0890
	-
	1.0616
	1.5103

	Plant
	B26
	0.0094
	0.0033
	0.0866
	-
	0.0220
	0.0155
	0.0217
	0.0877
	-
	1.0994
	1.5296

	Creek Gaver-
	B10
	0.0038
	-
	0.1025
	-
	0.0768
	0.0173
	0.0636
	0.0327
	-
	0.7746
	2.0624

	beek after
	B17
	0.0044
	0.0022
	0.0883
	-
	0.0541
	0.0220
	0.0676
	0.0284
	0.0033
	1.1529
	3.2337

	Plant
	B27
	0.0070
	0.0043
	0.0904
	-
	0.0624
	0.0203
	0.0625
	0.0198
	0.0031
	1.1670
	3.3646


Table continued.

	
	
	Simazine
	Desethyl-atrazine
	Atrazine
	Isoproturon
	Diuron
	Linuron
	Terbutyl-azine
	Chlorven-finphos
	Carbaryl
	NPE2O
	Carbama-zepin

	CB4
	B1
	-
	0.1544
	0.0270
	0.0038
	0.3155
	0.0233
	0.0611
	-
	0.1083
	1.4417
	0.1245

	Plant effluent
	B11
	-
	0.0078
	0.0241
	0.0013
	-
	-
	0.0037
	-
	-
	0.0278
	0.0066

	WWTP
	B21
	-
	-
	0.0218
	0.0017
	-
	-
	0.0039
	-
	-
	0.0399
	0.0068

	WWTP
	B12
	2.6425
	0.3541
	2.0758
	0.0124
	2.4696
	0.0499
	0.2346
	-
	0.0441
	0.6154
	0.3243

	Oudenaarde
	B22
	2.6771
	0.2666
	2.3098
	0.0158
	2.5412
	0.0203
	0.2117
	-
	-
	0.4024
	0.3508

	River Schelde
	B3
	0.4236
	0.2079
	1.4140
	0.1451
	0.8652
	0.0152
	0.0639
	-
	0.0043
	0.1848
	0.0714

	after WWTP
	B13
	0.8091
	0.4546
	2.9696
	0.1617
	0.9519
	0.1003
	0.0864
	-
	0.0071
	0.2115
	0.1530

	
	B23
	0.5558
	0.2788
	2.3275
	0.0911
	0.5989
	0.0169
	0.0474
	-
	-
	0.2121
	0.1283

	River Schelde
	B4
	0.4270
	0.1707
	1.7196
	0.1333
	0.8074
	0.0095
	0.0581
	-
	-
	0.1890
	0.0849

	before WWTP
	B14
	0.4478
	0.2950
	1.7877
	0.0980
	0.7048
	0.0407
	0.0499
	-
	-
	0.3943
	0.0837

	
	B24
	0.3204
	0.1325
	1.0127
	0.0766
	0.4253
	0.0041
	0.0208
	-
	-
	0.2303
	0.0564

	CB5 effluent
	B5
	0.0095
	-
	0.0129
	-
	-
	-
	0.0029
	-
	0.0150
	2.9951
	0.0835

	
	B18
	-
	-
	0.0090
	-
	-
	-
	-
	-
	-
	0.0019
	0.0053

	
	B28
	-
	-
	-
	-
	-
	-
	-
	-
	0.0291
	0.0473
	0.0053

	Creek Molen-
	B6
	0.7574
	0.0935
	0.2370
	-
	0.1799
	0.0338
	0.0143
	-
	0.1484
	0.4112
	0.0585

	beek before
	B19
	0.6202
	0.1604
	0.4611
	-
	0.2229
	0.0083
	0.1117
	-
	0.0492
	1.7897
	0.0786

	Plant
	B29
	0.5032
	0.2561
	2.0848
	0.1183
	0.6686
	0.0182
	0.0613
	-
	-
	0.4456
	0.1271

	Creek Molen-
	B7
	0.7255
	0.0570
	0.1753
	0.0007
	0.1312
	0.0131
	0.0165
	-
	0.0570
	1.3573
	0.0623

	beek after
	B20
	0.8774
	0.1264
	0.7629
	0.0027
	0.1132
	0.0048
	0.0931
	-
	0.0752
	0.0772
	0.1430

	Plant
	B30
	0.5054
	0.0907
	0.3696
	-
	0.0723
	0.0029
	0.0309
	-
	0.0706
	0.0519
	0.0966

	WWTP
	B8
	0.9337
	0.0961
	0.2589
	-
	1.6614
	0.0050
	0.0030
	-
	-
	0.0112
	0.1820

	Waregem
	B15
	1.3011
	0.1519
	0.6533
	0.0009
	1.5675
	0.0082
	0.0087
	-
	0.0280
	0.0350
	0.3154

	
	B25
	1.7038
	0.2213
	0.7423
	-
	1.9675
	0.0230
	0.0041
	-
	0.0484
	0.0367
	0.3147

	Creek Gaver-
	B9
	1.4114
	0.5264
	8.0951
	0.0599
	1.4632
	0.0493
	0.0097
	0.0016
	-
	0.2955
	0.0318

	beek before
	B16
	3.4758
	0.6497
	4.2243
	0.0128
	1.8176
	0.0663
	0.0086
	0.0010
	0.0014
	0.1273
	0.0539

	Plant
	B26
	5.4230
	1.2307
	5.8168
	0.0137
	1.7942
	0.1006
	0.0110
	0.0015
	0.0329
	0.5355
	0.0634

	Creek Gaver-
	B10
	1.9156
	0.4287
	4.9035
	0.0257
	2.4034
	0.0761
	0.0079
	-
	0.0300
	0.0456
	0.2533

	beek after
	B17
	1.7691
	0.2851
	1.2320
	0.0029
	1.7952
	0.0212
	0.0045
	-
	0.0530
	0.0586
	0.2351

	Plant
	B27
	2.3622
	0.3628
	1.8714
	0.0048
	1.7976
	0.0168
	0.0074
	-
	0.0346
	0.0994
	0.2763


Annex 10. Sampling campaign in Belgium (B). Polar organic compounds. 17-18 June 2003, [μg/l], SSPE, 3rd fraction, IPC, negative.

	
	
	Nitrophenol
	2,4-Dinitro-phenol
	Benzene-sulfonate
	4-Chloro-bzsulfonate
	p-Toluene-sulfonate
	2-Amino-1-nasulfonate
	NS
	Anthra-quinon-1,5-disulfonate
	1,5-Na-disulfonate
	Anthra-quinon-2-sulfonate
	C12-LAS

	CB4
	B1
	-
	-
	0.0645
	0.0136
	0.0572
	0.0360
	-
	-
	0.5534
	0.0086
	0.1741

	Plant effluent
	B11
	-
	-
	0.0067
	-
	0.5976
	0.6379
	39.146
	-
	10.102
	0.0410
	3.3560

	WWTP
	B21
	-
	0.0096
	-
	-
	-
	-
	3.9051
	-
	-
	0.0036
	1.5129

	WWTP
	B12
	0.0365
	0.0510
	0.1303
	-
	1.0448
	0.1240
	0.6764
	-
	8.5403
	0.0082
	0.3699

	Oudenaarde
	B22
	0.0232
	0.0414
	0.1500
	-
	1.5781
	0.0731
	0.1583
	-
	7.1472
	0.0057
	0.2585

	River Schelde
	B3
	0.0367
	0.0203
	0.0264
	0.0086
	0.9574
	-
	1.1168
	-
	1.0337
	0.0038
	2.6117

	after WWTP
	B13
	0.0325
	0.0149
	0.0337
	-
	0.6665
	-
	-
	-
	1.8213
	0.0015
	0.1998

	
	B23
	-
	-
	0.0639
	0.0157
	0.1050
	0.0415
	0.1012
	-
	0.7680
	0.0056
	0.1207

	River Schelde
	B4
	0.0417
	0.0160
	0.0237
	0.0086
	0.5590
	-
	1.2231
	-
	0.8582
	0.0024
	4.1031

	before WWTP
	B14
	0.0631
	0.0176
	0.0566
	-
	0.3288
	0.0919
	0.5786
	-
	1.3750
	0.0041
	0.1012

	
	B24
	0.0334
	0.0181
	0.0826
	0.0081
	0.4848
	-
	2.9697
	-
	1.5852
	0.0031
	2.5229

	CB5 effluent
	B5
	-
	0.0110
	0.0959
	-
	2.2770
	0.1513
	82.813
	-
	122.41
	0.0314
	11.533

	
	B18
	-
	-
	0.0486
	0.0081
	0.1293
	0.0995
	5.7685
	-
	1.5829
	0.0086
	0.6060

	
	B28
	-
	0.0058
	-
	-
	0.1975
	-
	70.589
	-
	-
	-
	0.5226

	Creek Molen-
	B6
	0.0274
	0.0060
	0.1314
	0.0163
	6.3051
	0.5360
	-
	-
	20.613
	0.0687
	13.985

	beek before
	B19
	0.0446
	0.0262
	0.2403
	-
	2.6414
	0.3350
	-
	-
	18.476
	0.0438
	5.7038

	Plant
	B29
	0.0383
	0.0195
	0.1738
	0.0227
	7.3287
	0.5880
	-
	-
	18.749
	0.0654
	8.4583

	Creek Molen-
	B7
	-
	0.0008
	-
	0.0066
	0.5914
	0.7376
	54.152
	-
	9.9139
	0.0516
	1.9073

	beek after
	B20
	0.1090
	0.0253
	0.8778
	0.0227
	26.707
	0.1847
	103.20
	-
	108.31
	0.0415
	9.1840

	Plant
	B30
	-
	0.0299
	0.1349
	-
	0.9110
	-
	0.5398
	-
	23.634
	0.0039
	0.9351

	WWTP
	B8
	-
	-
	0.0296
	-
	0.2888
	-
	-
	-
	42.053
	0.0021
	0.2969

	Waregem
	B15
	-
	0.0130
	0.2652
	-
	0.8201
	-
	-
	-
	37.336
	-
	0.2927

	
	B25
	0.0678
	0.1397
	0.5994
	0.0094
	4.8254
	-
	5.0485
	-
	3.4690
	0.0030
	2.2297

	Creek Gaver-
	B9
	0.0154
	0.0210
	1.8119
	0.0113
	9.5037
	-
	0.4086
	-
	10.297
	0.0044
	4.6079

	beek before
	B16
	0.0626
	0.1268
	0.5160
	-
	3.7913
	-
	4.6292
	0.0822
	2.7781
	-
	4.7764

	Plant
	B26
	-
	0.0146
	0.1348
	-
	1.5386
	-
	-
	-
	39.975
	0.0026
	5.8737

	Creek Gaver-
	B10
	-
	0.0082
	0.4262
	0.0168
	10.389
	-
	0.1630
	-
	50.018
	0.0035
	0.5948

	beek after
	B17
	-
	0.0328
	0.3352
	-
	0.7140
	-
	0.5574
	-
	33.087
	0.0027
	1.1948

	Plant
	B27
	-
	0.0282
	-
	-
	0.3893
	-
	0.7583
	-
	2.7111
	0.0028
	0.1858


Table continued.
	
	
	MCPA
	2,4-D
	Mecoprop
	Bentazone
	Dichlorprop
	2,4,5-T
	Acid Red 1

	CB4
	B1
	0.0086
	-
	-
	0.0085
	-
	-
	-

	Plant effluent
	B11
	0.0123
	0.0139
	0.0106
	0.0032
	-
	0.0158
	-

	WWTP
	B21
	-
	-
	-
	-
	-
	-
	-

	WWTP
	B12
	0.2357
	0.2025
	0.0875
	0.0605
	0.0169
	-
	-

	Oudenaarde
	B22
	0.1791
	0.2104
	0.0858
	0.0591
	0.0140
	-
	-

	River Schelde
	B3
	0.1626
	0.1039
	0.0433
	0.1259
	0.0667
	-
	-

	after WWTP
	B13
	0.0962
	0.0404
	0.0320
	0.1026
	0.0560
	-
	-

	
	B23
	0.0110
	0.0061
	-
	0.0081
	-
	-
	-

	River Schelde
	B4
	0.1391
	0.0897
	0.0422
	0.1574
	0.0661
	-
	-

	before WWTP
	B14
	0.1247
	0.0638
	0.0396
	0.1335
	0.0740
	-
	-

	
	B24
	0.0824
	0.0368
	0.0312
	0.0791
	0.0440
	0.0032
	-

	CB5 effluent
	B5
	0.0165
	0.0070
	0.0133
	0.0066
	0.0064
	0.0205
	-

	
	B18
	0.0056
	0.0050
	0.0042
	0.0051
	-
	-
	-

	
	B28
	-
	0.0032
	0.0063
	0.0051
	0.0036
	-
	-

	Creek Molen-
	B6
	0.0415
	0.0375
	0.0231
	0.0072
	-
	0.0828
	-

	beek before
	B19
	0.0469
	0.0212
	0.0308
	0.0082
	0.0091
	0.0470
	-

	Plant
	B29
	0.0792
	0.0354
	0.0400
	0.0137
	0.0207
	0.1071
	-

	Creek Molen-
	B7
	0.0001
	0.0067
	0.0078
	0.0064
	0.0044
	-
	-

	beek after
	B20
	0.0340
	0.0172
	0.0267
	-
	-
	0.0283
	-

	Plant
	B30
	0.0691
	0.0306
	0.0233
	0.0342
	0.0092
	-
	2.9902

	WWTP
	B8
	-
	-
	0.0233
	0.0193
	0.0074
	-
	4.4607

	Waregem
	B15
	0.0244
	0.0202
	0.0271
	0.0213
	0.0074
	-
	3.3652

	
	B25
	0.4066
	0.1480
	0.0288
	0.1085
	0.0226
	-
	0.4893

	Creek Gaver-
	B9
	1.7308
	0.0711
	0.0302
	0.3222
	0.0542
	-
	-

	beek before
	B16
	0.1750
	0.0403
	0.0250
	0.0707
	0.0149
	0.0047
	0.3813

	Plant
	B26
	0.0149
	0.0156
	0.0298
	0.0234
	-
	-
	2.9688

	Creek Gaver-
	B10
	0.7624
	0.0478
	0.0494
	0.2044
	0.0389
	-
	5.5603

	beek after
	B17
	0.0497
	0.0273
	0.0272
	0.0299
	0.0088
	-
	2.6063

	Plant
	B27
	0.0797
	0.0397
	0.0274
	0.0787
	0.0491
	-
	-


Annex 11. Sampling campaign in Belgium (B). Polar organic compounds. 17-18 June 2003, [μg/l], SPE-LC-MS-MS.
	
	
	Nitrophenol
	2,4-Dinitro-phenol
	Propanil
	Uniblue A
	Sulforhod-amine B
	Benzafibrate
	Diclofenac
	Ibuprofen
	Gemfibrozil

	CB4
	B1
	0.0553
	0.0674
	-
	0.0393
	0.0457
	0.0092
	0.0739
	0.1876
	-

	Plant effluent
	B11
	0.1245
	0.0238
	-
	-
	0.0777
	0.0237
	-
	-
	-

	WWTP
	B21
	0.0870
	0.0186
	-
	1.4816
	0.0653
	0.0240
	-
	-
	0.0095

	WWTP
	B12
	0.0369
	0.1386
	-
	-
	0.0310
	0.0956
	0.1964
	0.0306
	-

	Oudenaarde
	B22
	0.0235
	0.1139
	-
	0.0448
	0.0270
	0.0642
	0.1714
	0.0180
	0.0010

	River Schelde
	B3
	0.0432
	0.0597
	-
	-
	0.0255
	0.0736
	0.0137
	0.0819
	0.0124

	after WWTP
	B13
	0.0422
	0.0426
	-
	-
	0.0273
	0.1010
	0.0182
	0.1004
	0.0172

	
	B23
	0.0465
	0.0797
	-
	-
	0.0257
	0.0906
	0.0190
	0.1293
	0.0200

	River Schelde
	B4
	0.0505
	0.0575
	-
	-
	0.0316
	0.0697
	0.0118
	0.0829
	0.0159

	before WWTP
	B14
	0.0490
	0.0408
	-
	-
	0.0244
	0.1244
	0.0231
	0.1293
	0.0213

	
	B24
	0.0430
	0.0461
	-
	-
	0.0226
	0.1107
	0.0182
	0.1175
	0.0233

	CB5 effluent
	B5
	0.0518
	0.0364
	-
	-
	0.0941
	0.0214
	-
	0.1826
	-

	
	B18
	0.0047
	0.0107
	-
	-
	-
	0.0021
	-
	0.0013
	-

	
	B28
	0.3568
	0.0508
	-
	-
	0.0787
	0.0427
	-
	0.0138
	0.0106

	Creek Molen-
	B6
	0.0313
	0.0326
	-
	-
	0.0960
	0.0038
	0.1095
	0.3247
	-

	beek before
	B19
	0.0725
	0.1487
	-
	-
	0.0807
	0.0028
	0.0562
	0.1700
	-

	Plant
	B29
	0.0450
	0.0385
	-
	-
	0.0196
	0.1053
	0.0199
	0.1448
	0.0259

	Creek Molen-
	B7
	0.0140
	0.0040
	-
	-
	0.0282
	0.0018
	0.0355
	0.0819
	-

	beek after
	B20
	0.1195
	0.1512
	-
	-
	0.0608
	0.0054
	0.0275
	0.1380
	-

	Plant
	B30
	0.0432
	0.0290
	-
	-
	0.0373
	0.0163
	0.0221
	0.0513
	-

	WWTP
	B8
	-
	0.0127
	-
	-
	0.0550
	0.0112
	0.0592
	-
	0.0007

	Waregem
	B15
	0.0444
	0.0157
	-
	-
	0.0212
	0.0034
	-
	-
	-

	
	B25
	-
	0.0846
	0.0022
	-
	0.0355
	0.0159
	0.0617
	-
	0.0023

	Creek Gaver-
	B9
	0.0466
	0.1296
	-
	-
	0.0084
	0.0186
	0.0163
	0.0988
	-

	beek before
	B16
	0.0289
	0.4545
	0.0024
	-
	0.0073
	0.0319
	0.0452
	0.1072
	0.0007

	Plant
	B26
	0.0392
	0.4470
	-
	-
	0.0091
	0.0193
	0.0347
	0.0688
	-

	Creek Gaver-
	B10
	0.0263
	0.0555
	-
	-
	0.0420
	0.0149
	0.0549
	0.0276
	-

	beek after
	B17
	0.0962
	0.1617
	-
	-
	0.0410
	0.0197
	0.0634
	0.0245
	0.0029

	Plant
	B27
	0.1007
	0.1379
	-
	-
	0.0356
	0.0151
	0.0559
	0.0174
	0.0022


Table continued.

	
	
	NP
	NPE1C
	NPE2C
	NPE3C
	OPE2C
	BPA
	PCP
	NPE1O
	NPE2O
	OPE1C
	OPE2O

	CB4
	B1
	0.1689
	0.5386
	0.0486
	0.2554
	0.0216
	-
	0.0374
	-
	0.0137
	- 
	0.011

	Plant effluent
	B11
	0.4821
	0.0696
	-
	0.0246
	-
	-
	-
	-
	0.061
	-
	0.004

	WWTP
	B21
	0.1159
	0.0788
	-
	0.0261
	- 
	-
	- 
	-
	0.0678
	-
	0.004

	WWTP
	B12
	0.8901
	2.4542
	0.7738
	0.9566
	0.2335
	-
	0.0363
	0.218
	0.423
	-
	0.043

	Oudenaarde
	B22
	0.5626
	2.2604
	0.7578
	0.9863
	0.125
	 -
	0.0247
	0.165
	0.3354
	-
	0.044

	River Schelde
	B3
	1.0408
	1.1105
	0.1079
	0.0904
	0.0202
	0.0326
	-
	0.189
	0.1283
	-
	-

	after WWTP
	B13
	3.0334
	1.7429
	0.1752
	0.1523
	0.0285
	0.0446
	-
	-
	0.2462
	-
	0.002

	
	B23
	2.4615
	1.5978
	0.1408
	0.1207
	0.0178
	0.0875
	0.0078
	0.436
	0.1356
	-
	0.012

	River Schelde
	B4
	2.8966
	1.8566
	0.2182
	0.1368
	0.033
	0.0325
	-
	0.122
	0.2275
	-
	0.009

	before WWTP
	B14
	2.6868
	1.8457
	0.2025
	0.1748
	0.0295
	0.0449
	-
	0.492
	0.198
	-
	0.014

	
	B24
	1.9382
	1.3174
	0.1845
	0.1435
	0.0267
	0.0362
	0.0057
	-
	0.5297
	0.0051
	0.017

	CB5 effluent
	B5
	0.3494
	0.0293
	-
	- 
	- 
	0.0171
	-
	-
	5.2764
	-
	0.128

	
	B18
	0.0165
	0.0001
	-
	-
	-
	-
	-
	-
	0.005
	-
	-

	
	B28
	0.3873
	-
	0.0027
	-
	-
	-
	-
	-
	1.0858
	-
	-

	Creek Molen-
	B6
	0.8537
	1.7201
	0.566
	0.3078
	0.1443
	0.0249
	0.055
	-
	1.0465
	-
	0.016

	beek before
	B19
	1.0516
	1.6395
	0.6063
	0.2809
	0.1532
	-
	0.1065
	-
	1.7185
	-
	0.027

	Plant
	B29
	1.0602
	2.3052
	0.6987
	0.2723
	0.109
	0.0591
	0.0731
	1.016
	0.8944
	-
	0.035

	Creek Molen-
	B7
	0.3918
	0.9127
	0.3079
	0.1521
	0.072
	0.0219
	0.0797
	-
	0.5992
	-
	0.055

	beek after
	B20
	0.3886
	0.2148
	0.0586
	0.0129
	0.0222
	0.0146
	-
	-
	0.1626
	-
	-

	Plant
	B30
	0.1926
	0.0883
	0.0747
	0.0137
	0.0126
	0.0118
	 -
	-
	0.0691
	-
	-

	WWTP
	B8
	0.3218
	0.1471
	0.1252
	0.9836
	0.0078
	-
	0.0456
	-
	0.0156
	0.0042
	0.006

	Waregem
	B15
	0.5854
	0.7795
	0.4108
	1.1039
	0.0191
	-
	0.043
	-
	0.0308
	-
	0.01

	
	B25
	0.8373
	0.6463
	0.4254
	0.95
	0.0238
	-
	0.0467
	-
	0.0219
	-
	0.004

	Creek Gaver-
	B9
	0.8784
	1.5397
	0.2833
	0.1103
	 -
	0.016
	0.0142
	0.183
	0.2646
	-
	0.012

	beek before
	B16
	1.5249
	1.0367
	0.2086
	0.0768
	0.0199
	0.0314
	0.0175
	0.458
	0.3691
	-
	0.026

	Plant
	B26
	1.2625
	0.8184
	0.1646
	0.0599
	0.0173
	0.0358
	0.0196
	0.458
	0.2644
	-
	0.021

	Creek Gaver-
	B10
	0.6146
	0.5137
	0.1579
	0.8325
	0.0111
	-
	0.0294
	-
	0.0476
	-
	0.005

	beek after
	B17
	0.7499
	0.8948
	0.4536
	0.76
	0.031
	0.0095
	0.0339
	-
	0.0634
	-
	0.01

	Plant
	B27
	0.9116
	0.738
	0.2947
	0.7887
	0.0143
	-
	0.0457
	-
	0.0688
	-
	0.013


Table continued.

	
	
	Simazine
	Desethyl-atrazine
	Atrazine
	Isoproturon
	Diuron
	Linuron
	Terbutyl-azine
	Alachlor
	Carbama-zepin

	CB4
	B1
	-
	-
	0.0394
	0.0088
	0.0042
	-
	0.0121
	-
	0.0184

	Plant effluent
	B11
	-
	-
	0.1667
	0.0501
	0.0019
	-
	0.0785
	-
	0.1050

	WWTP
	B21
	-
	-
	0.0636
	-
	-
	-
	0.0732
	-
	0.0996

	WWTP
	B12
	2.7374
	0.3057
	1.9759
	0.0143
	2.1799
	0.0172
	0.3977
	-
	0.3994

	Oudenaarde
	B22
	2.4015
	0.2763
	2.6598
	0.0199
	2.4633
	0.0185
	0.2125
	0.0121
	0.3076

	River Schelde
	B3
	0.6200
	0.2182
	1.8385
	0.1510
	0.9041
	0.0217
	0.0710
	-
	0.1108

	after WWTP
	B13
	0.5246
	0.2490
	1.7576
	0.0547
	0.4588
	0.0140
	0.0468
	0.0155
	0.1215

	
	B23
	0.4605
	0.3024
	2.0294
	0.0896
	0.5712
	0.0220
	0.0495
	-
	0.1153

	River Schelde
	B4
	0.5707
	0.2355
	2.3029
	0.1418
	0.8637
	0.0190
	0.1126
	-
	0.1177

	before WWTP
	B14
	0.6091
	0.3154
	2.0977
	0.1019
	0.6341
	0.0124
	0.0653
	-
	0.1471

	
	B24
	0.5103
	0.2846
	1.9624
	0.1130
	0.5968
	0.0121
	0.0460
	-
	0.1260

	CB5 effluent
	B5
	-
	-
	0.0969
	-
	0.0041
	-
	0.0888
	-
	0.2196

	
	B18
	-
	-
	0.0061
	-
	-
	-
	-
	-
	0.0122

	
	B28
	-
	-
	0.1110
	-
	-
	-
	0.0748
	-
	0.0998

	Creek Molen-
	B6
	0.8767
	0.1383
	0.3058
	-
	0.2076
	0.0173
	0.0233
	-
	0.1023

	beek before
	B19
	0.9681
	0.2735
	0.7956
	0.0021
	0.3115
	0.0098
	0.1796
	0.0199
	0.1468

	Plant
	B29
	0.6022
	0.1934
	0.4907
	0.0079
	0.2712
	0.0324
	0.0616
	-
	0.1105

	Creek Molen-
	B7
	0.4222
	0.0477
	0.1472
	0.0054
	0.0985
	0.0154
	0.0154
	-
	0.0538

	beek after
	B20
	0.8290
	0.2970
	0.5608
	-
	0.1764
	0.0155
	0.1267
	-
	0.1576

	Plant
	B30
	0.3158
	0.1299
	0.1889
	-
	0.0710
	0.0077
	0.0406
	-
	0.0761

	WWTP
	B8
	1.6533
	0.1740
	0.4757
	0.0001
	2.1662
	0.0073
	0.0092
	-
	0.3656

	Waregem
	B15
	1.1173
	0.1502
	0.5520
	0.0079
	1.7215
	0.0098
	0.0144
	-
	0.2754

	
	B25
	1.7255
	0.2148
	0.8292
	0.0003
	1.9427
	0.0037
	0.0101
	0.0154
	0.3228

	Creek Gaver-
	B9
	1.3804
	1.1023
	8.4771
	0.0435
	0.8719
	0.0626
	0.0141
	-
	0.0547

	beek before
	B16
	4.4066
	0.7466
	5.1309
	0.0155
	1.5270
	0.0331
	0.0117
	-
	0.0941

	Plant
	B26
	5.5661
	1.0849
	5.9612
	0.0134
	1.4228
	0.0392
	0.0149
	-
	0.1018

	Creek Gaver-
	B10
	2.6393
	0.5546
	5.4243
	0.0315
	2.0980
	0.0382
	0.0140
	-
	0.3776

	beek after
	B17
	1.9610
	0.2855
	1.9646
	0.0038
	1.6211
	0.0075
	0.0062
	0.0164
	0.2727

	Plant
	B27
	2.0335
	0.3342
	2.2197
	0.0108
	1.5761
	0.0161
	0.0133
	-
	0.2388


Table continued.

	
	
	Disperse Blue 14
	Chlorven-finphos
	Chlorpyrifos
	Carbaryl

	CB4
	B1
	-
	-
	-
	0.0361

	Plant effluent
	B11
	-
	0.1000
	-
	-

	WWTP
	B21
	-
	-
	-
	0.0075

	WWTP
	B12
	-
	-
	0.0042
	-

	Oudenaarde
	B22
	-
	-
	-
	-

	River Schelde
	B3
	-
	-
	-
	-

	after WWTP
	B13
	-
	-
	-
	-

	
	B23
	-
	0.0094
	-
	0.0016

	River Schelde
	B4
	-
	-
	-
	-

	before WWTP
	B14
	-
	-
	0.0030
	-

	
	B24
	-
	-
	-
	-

	CB5 effluent
	B5
	-
	-
	-
	-

	
	B18
	-
	-
	-
	-

	
	B28
	-
	0.0928
	-
	0.0473

	Creek Molen-
	B6
	-
	-
	-
	-

	beek before
	B19
	-
	-
	-
	-

	Plant
	B29
	-
	-
	-
	0.1328

	Creek Molen-
	B7
	-
	-
	-
	0.0638

	beek after
	B20
	-
	-
	-
	0.0590

	Plant
	B30
	-
	0.0090
	-
	0.0438

	WWTP
	B8
	-
	-
	-
	-

	Waregem
	B15
	-
	-
	-
	0.0470

	
	B25
	-
	-
	0.0035
	-

	Creek Gaver-
	B9
	-
	0.0046
	0.0031
	-

	beek before
	B16
	0.0119
	0.0043
	0.0050
	-

	Plant
	B26
	-
	0.0045
	0.0035
	-

	Creek Gaver-
	B10
	-
	-
	-
	-

	beek after
	B17
	0.0128
	0.0046
	-
	-

	Plant
	B27
	-
	-
	0.0009
	0.0204


Table continued.

	
	
	Nitrophenol
	2,4-Dinitro-phenol
	Benzene-sulfonate
	4-Chloro-bzsulfonate
	p-Toluene-sulfonate
	2-Amino-1-nasulfonate
	NS
	Anthra-quinon-1,5-disulfonate
	1,5-Na-disulfonate
	Anthra-quinon-2-sulfonate
	C12-LAS

	CB4
	B1
	0.0491
	0.0039
	-
	0.0119
	-
	-
	0.3710
	-
	-
	-
	0.6629

	Plant effluent
	B11
	0.1754
	0.0099
	0.1256
	0.0424
	-
	0.1326
	1.1849
	-
	-
	0.0496
	4.3716

	WWTP
	B21
	0.1328
	0.0098
	0.0992
	0.0415
	-
	-
	0.9983
	-
	-
	0.0591
	18.969

	WWTP
	B12
	-
	0.0761
	-
	-
	-
	0.0902
	1.3478
	-
	0.0147
	0.0042
	?

	Oudenaarde
	B22
	0.0311
	0.0698
	-
	0.0041
	-
	0.0668
	0.3841
	-
	-
	0.0056
	0.4940

	River Schelde
	B3
	0.0424
	0.0317
	0.0049
	0.0019
	0.0071
	-
	0.6586
	-
	-
	0.0030
	3.1295

	after WWTP
	B13
	-
	0.0184
	0.0078
	0.0020
	0.0293
	-
	0.6530
	0.0056
	0.0602
	0.0040
	0.1635

	
	B23
	0.0588
	0.0470
	-
	-
	-
	0.0238
	0.8238
	-
	-
	0.0045
	0.0373

	River Schelde
	B4
	0.0448
	0.0251
	0.0013
	0.0024
	-
	-
	0.7022
	-
	-
	0.0033
	30.637

	before WWTP
	B14
	0.0504
	0.0231
	-
	-
	0.0298
	0.0171
	0.7184
	-
	-
	0.0052
	0.2393

	
	B24
	0.0323
	0.0230
	-
	0.0023
	-
	-
	1.6142
	0.0007
	-
	0.0036
	4.9012

	CB5 effluent
	B5
	0.0741
	0.0213
	0.0645
	0.0389
	0.0994
	0.1566
	180.76
	-
	-
	0.6313
	158.92

	
	B18
	0.0069
	0.0102
	-
	0.0039
	0.0528
	0.0086
	3.0472
	-
	-
	0.0025
	0.4458

	
	B28
	0.3049
	0.0259
	0.0399
	-
	0.0664
	-
	13.744
	-
	-
	0.0478
	117.29

	Creek Molen-
	B6
	0.0279
	0.0158
	-
	0.0064
	0.1252
	0.2160
	0.3218
	-
	-
	0.2069
	56.001

	beek before
	B19
	0.0797
	0.0755
	-
	0.0029
	-
	-
	0.2817
	0.0013
	-
	0.1265
	18.645

	Plant
	B29
	0.0606
	0.0412
	-
	0.0043
	-
	0.0965
	0.1732
	-
	-
	0.1453
	26.569

	Creek Molen-
	B7
	0.0196
	0.0041
	-
	0.0040
	0.0240
	0.0703
	58.961
	-
	-
	0.2464
	135.49

	beek after
	B20
	0.1131
	0.0982
	0.1273
	0.0072
	1.7330
	0.0476
	90.408
	-
	-
	0.1122
	56.589

	Plant
	B30
	0.0699
	0.0323
	-
	0.0051
	0.0564
	0.0272
	45.045
	-
	-
	0.0659
	89.848

	WWTP
	B8
	-
	0.0049
	-
	0.0020
	-
	-
	0.0460
	-
	-
	0.0041
	0.1252

	Waregem
	B15
	0.0286
	0.0380
	0.0085
	0.0039
	-
	-
	0.2360
	-
	-
	0.0063
	1.2192

	
	B25
	-
	0.0377
	-
	-
	-
	-
	0.1843
	-
	-
	0.0062
	0.4050

	Creek Gaver-
	B9
	0.0433
	0.0551
	0.0032
	0.0027
	-
	-
	2.1722
	-
	-
	0.0058
	11.892

	beek before
	B16
	0.0223
	0.2123
	-
	0.0018
	-
	-
	9.1902
	-
	-
	0.0042
	8.6719

	Plant
	B26
	0.0322
	0.2017
	-
	0.0019
	-
	-
	9.3379
	-
	-
	0.0041
	28.121

	Creek Gaver-
	B10
	0.0322
	0.0233
	-
	0.0022
	-
	-
	0.4574
	-
	-
	0.0055
	1.6164

	beek after
	B17
	0.0901
	0.0761
	-
	0.0020
	-
	-
	1.0396
	-
	-
	0.0058
	8.4568

	Plant
	B27
	0.0796
	0.0782
	-
	0.0041
	-
	0.0239
	1.6404
	-
	-
	0.0062
	13.150


Table continued.

	
	
	MCPA
	2,4-D
	Mecoprop
	Bentazone
	Dichlorprop
	2,4,5-T
	Acid Red 1

	CB4
	B1
	0.0399
	-
	-
	0.0188
	-
	-
	0.0809

	Plant effluent
	B11
	0.1276
	-
	0.1435
	0.0443
	-
	0.0652
	-

	WWTP
	B21
	0.1015
	-
	-
	0.0397
	-
	-
	-

	WWTP
	B12
	0.3147
	0.2327
	0.1159
	0.0914
	-
	-
	0.0234

	Oudenaarde
	B22
	0.2737
	0.2506
	0.1251
	0.0932
	-
	-
	-

	River Schelde
	B3
	0.2907
	0.1686
	0.0703
	0.2196
	0.1009
	0.0024
	-

	after WWTP
	B13
	0.1900
	0.0631
	0.0438
	0.1891
	0.0744
	0.0022
	-

	
	B23
	0.1635
	0.0809
	0.0499
	0.1919
	0.0864
	0.0070
	-

	River Schelde
	B4
	0.2472
	0.1458
	0.0681
	0.2864
	0.0996
	0.0022
	-

	before WWTP
	B14
	0.1867
	0.0741
	0.0821
	0.2182
	0.0983
	0.0083
	0.0291

	
	B24
	0.1565
	0.0618
	0.0461
	0.1485
	0.0670
	-
	0.0127

	CB5 effluent
	B5
	0.0823
	0.0862
	0.1412
	0.0626
	0.0555
	0.0697
	0.0954

	
	B18
	-
	-
	-
	0.0014
	0.0047
	-
	-

	
	B28
	0.0832
	0.0652
	-
	0.0169
	-
	-
	-

	Creek Molen-
	B6
	0.0965
	0.0912
	0.0676
	0.0116
	0.0071
	0.2032
	0.0434

	beek before
	B19
	0.0751
	0.0329
	0.0639
	0.0127
	0.0218
	0.1129
	-

	Plant
	B29
	0.0919
	0.0428
	0.0479
	0.0127
	0.0156
	0.1489
	-

	Creek Molen-
	B7
	0.0339
	0.0316
	0.0329
	0.0043
	0.0053
	0.0534
	0.0476

	beek after
	B20
	0.0741
	0.0435
	0.0820
	0.0046
	0.0212
	0.0904
	0.0364

	Plant
	B30
	0.0384
	0.0197
	0.0299
	0.0082
	0.0095
	0.0404
	0.0543

	WWTP
	B8
	0.0012
	0.0056
	0.0411
	0.0523
	-
	-
	4.0302

	Waregem
	B15
	0.0358
	0.0434
	0.0549
	0.0484
	0.0143
	-
	1.5082

	
	B25
	0.0230
	0.0342
	0.0483
	0.0561
	0.0145
	-
	1.2574

	Creek Gaver-
	B9
	4.3845
	0.1661
	0.0813
	1.2174
	0.1184
	0.0021
	-

	beek before
	B16
	0.4013
	0.0819
	0.0633
	0.2393
	0.0328
	-
	0.0671

	Plant
	B26
	1.0214
	0.2738
	0.0560
	0.3285
	0.0389
	-
	-

	Creek Gaver-
	B10
	1.3432
	0.0489
	0.0583
	0.4122
	0.0526
	-
	0.9382

	beek after
	B17
	0.1007
	0.0471
	0.0516
	0.0815
	0.0145
	-
	1.5562

	Plant
	B27
	0.1630
	0.0802
	0.0474
	0.1023
	0.0283
	-
	1.1931



Annex 12. Sampling campaign in N-Italy (I). 19 November 2003.
	Sample Name
	Place/City
	Time
	pH
	Comment

	I1
	WWTP effluent Fino Mornasco
	10.20
	7.2
	Colored

	I2
	River Seveso after WWTP F.M.
	10.25
	7.6
	Colored

	I3
	River Seveso before WWTP F.M.
	10.30
	7.9
	

	I4
	WWTP effluent Bulgarograsso
	11.40
	7.3
	No water in receiving river Lura

	I5
	River Seveso in Cusano Milanino
	13.20
	8.0
	River Seveso before Milano

	I6
	River Lambro before WWTP in Monza / Brugherio
	14.50
	8.2
	WWTP at CNR-IRSA

	I7
	River Lambro after WWTP in San Maurizio al Lambro
	15.15
	8.0
	

	I8
	River Lambro in Milano, Parco Lambro
	15.40
	8.1
	


Annex 13. Sampling campaign in N-Italy. Polar organic compounds. [g/L]
	
	LOD
	I1
	I2
	I3
	I4
	I5
	I6
	I7
	I8

	2,4-Dinitrophenol
	
	0.0443
	0.0342
	0.0099
	0.0229
	0.0481
	0.0875
	0.0353
	0.0393

	Nitrophenol
	
	0.1634
	0.1508
	0.0765
	0.1483
	0.0582
	0.1333
	0.0369
	0.0620

	Bisphenol A
	
	0.0050
	-
	0.0357
	-
	0.1750
	0.0550
	0.0495
	0.0740

	4-Nonylphenol
	
	0.3659
	0.4555
	0.4975
	0.5324
	0.7022
	0.4784
	0.5366
	0.6499

	4-Octylphenol
	
	0.0135
	0.0155
	0.0877
	0.0112
	0.0122
	0.1108
	0.0191
	0.0201

	NPE1C
	0.0020
	2.7780
	2.1594
	0.2747
	4.5411
	1.5999
	1.1840
	2.2151
	1.9171

	NPE2C
	
	0.3593
	0.2593
	0.0255
	0.9093
	0.3722
	0.1053
	1.3378
	0.7376

	NPE3C
	
	1.3625
	1.0397
	0.0173
	2.6434
	0.8001
	0.2377
	0.7619
	0.4643

	OPE1C
	0.0034
	0.0015
	-
	0.0078
	0.0011
	-
	0.0011
	0.0012
	-

	OPE2C
	
	0.0430
	0.0335
	0.0054
	0.1259
	0.0972
	0.0084
	0.4243
	0.2695

	Benzafibrate
	
	0.0243
	0.0182
	0.0035
	0.0152
	0.0866
	0.0245
	0.1354
	0.1634

	Ibuprofen
	
	0.0000
	0.0019
	0.0015
	0.0000
	0.0277
	0.0092
	0.0198
	0.0275

	Diclofenac
	
	0.0000
	0.0093
	0.0075
	0.0000
	0.4663
	0.0263
	0.1257
	0.1005

	Gemfibrozil
	
	0.0138
	0.0114
	0.0028
	0.0083
	0.0888
	0.0179
	0.1103
	0.0901

	Carbamazepine
	
	-
	-
	-
	-
	0.0390
	0.0074
	0.0522
	0.0382

	Uniblue A
	
	-
	-
	-
	-
	-
	-
	0.0153
	0.0069

	Sulforhodamine G
	
	-
	-
	-
	-
	0.0642
	-
	-
	-

	Sulforhodamine B
	0.0026
	0.1401
	0.1053
	0.0369
	0.2435
	0.7516
	0.0025
	0.0940
	0.0804

	Acid Orange 8
	0.0042
	-
	-
	0.0037
	-
	0.0606
	-
	-
	-

	C12-LAS
	0.0021
	1.3634
	2.8485
	9.8858
	2.0118
	16.387
	10.086
	5.4397
	29.181

	PCP
	
	0.0059
	0.0049
	-
	0.0062
	0.0246
	-
	0.0176
	0.0056

	NPE1O
	
	0.6789
	0.7849
	0.3134
	1.3372
	-
	0.2993
	1.2734
	0.5969

	NPE2O
	0.0088
	0.3297
	0.3114
	0.3424
	0.9852
	0.8265
	0.5430
	3.6336
	2.1865

	NPE3O
	
	0.3797
	0.3960
	0.4717
	0.8122
	0.9484
	0.3900
	3.2604
	2.7949

	OPE2O
	0.0023
	0.0017
	0.0010
	0.0027
	0.0022
	0.0504
	0.0187
	0.0926
	0.0451

	Simazine
	
	-
	-
	0.0090
	-
	0.0123
	0.0116
	0.0188
	0.0097

	Atrazine
	
	-
	-
	0.0035
	-
	0.0074
	0.0122
	0.0316
	0.0102

	Terbutylazine
	
	0.0048
	0.0012
	-
	0.0094
	0.0161
	0.0589
	0.0264
	0.0254

	Linuron
	
	-
	-
	-
	-
	-
	-
	0.2455
	0.1649


Annex 14. Concentrations of EDCs in the Belgian (B) and Italian (I) water samples. Concentrations in g/L, (-) means below MDL.
	B1
	Textile company effluent
	B4
	River Schelde, after WWTP
	B7
	Creek Molenbeek after plant

	B2
	WWTP effluent (River Schelde)
	B5
	Textile plant effluent
	B8
	WWTP effluent (Creek Gaverbeek)

	B3
	River Schelde, before WWTP
	B6
	Creek Molenbeek before plant
	B9
	Creek Gaverbeek before plant

	B10
	Creek Gaverbeek after plant
	
	
	
	

	
	
	
	
	
	

	I1
	WWTP effluent Fino Mornasco (F.M.)
	I4
	WWTP effluent Bulgarograsso
	I7
	River Lambro after WWTP in San Maurizio 

	I2
	River Seveso after WWTP F.M.
	I5
	River Seveso in Cusano Milanino
	
	al Lambro

	I3
	River Seveso before WWTP F.M.
	I6
	River Lambro before WWTP in Monza 
	I8
	River Lambro in Milan, Parco Lambro


	
	BPA
	NP
	OP
	NPE1C
	NPE2C
	NPE3C
	OPE1C
	OPE2C
	PCP
	NPE1O
	NPE2O
	NPE3O
	OPE2O

	B1
	-
	0.26
	-
	0.23
	0.02
	0.10
	-
	0.007
	0.013
	-
	0.05
	0.18
	0.006

	B2
	-
	0.73
	-
	2.4
	0.77
	0.97
	-
	0.18
	0.031
	0.19
	0.38
	0.52
	0.044

	B3
	0.038
	2.5
	-
	1.7
	0.20
	0.15
	0.002
	0.030
	0.002
	0.20
	0.32
	0.43
	0.013

	B4
	0.055
	2.2
	-
	1.5
	0.14
	0.12
	-
	0.022
	0.003
	0.21
	0.17
	0.40
	0.005

	B5
	0.006
	0.25
	-
	0.01
	0.001
	-
	-
	-
	-
	-
	2.1
	2.9
	0.043

	B6
	0.028
	0.99
	-
	1.9
	0.62
	0.29
	-
	0.14
	0.078
	0.34
	1.2
	0.86
	0.026

	B7
	0.016
	0.32
	-
	0.41
	0.15
	0.06
	-
	0.036
	0.027
	-
	0.28
	0.89
	0.018

	B8
	-
	0.58
	-
	0.52
	0.32
	1.0
	0.001
	0.017
	0.045
	-
	0.02
	0.08
	0.007

	B9
	0.028
	1.2
	-
	1.1
	0.22
	0.08
	-
	0.012
	0.017
	0.37
	0.30
	1.1
	0.020

	B10
	0.003
	0.76
	-
	0.72
	0.30
	0.79
	-
	0.019
	0.036
	-
	0.06
	0.15
	0.009

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	I1
	0.005
	0.37
	0.014
	2.8
	0.36
	1.4
	0.002
	0.043
	0.006
	0.68
	0.33
	0.38
	0.002

	I2
	-
	0.46
	0.016
	2.2
	0.26
	1.0
	-
	0.034
	0.005
	0.79
	0.31
	0.40
	0.001

	I3
	0.036
	0.50
	0.088
	0.28
	0.03
	0.02
	0.008
	0.005
	-
	0.31
	0.34
	0.47
	0.003

	I4
	-
	0.53
	0.011
	4.5
	0.91
	2.6
	0.001
	0.13
	0.006
	1.3
	1.0
	0.81
	0.002

	I5
	0.175
	0.70
	0.012
	1.6
	0.37
	0.80
	-
	0.097
	0.025
	-
	0.83
	0.95
	0.050

	I6
	0.055
	0.48
	0.111
	1.2
	0.11
	0.24
	0.001
	0.008
	-
	0.30
	0.54
	0.39
	0.019

	I7
	0.050
	0.54
	0.019
	2.2
	1.3
	0.76
	0.001
	0.42
	0.018
	1.3
	3.6
	3.3
	0.093

	I8
	0.074
	0.65
	0.020
	1.9
	0.74
	0.46
	-
	0.27
	0.006
	0.60
	2.2
	2.8
	0.045


Annex 15. Concentrations of NPEOs in the Italian water samples (g/L).

	I1
	WWTP effluent Fino Mornasco (F.M.)
	I4
	WWTP effluent Bulgarograsso
	I7
	River Lambro after WWTP in San Maurizio 

	I2
	River Seveso after WWTP F.M.
	I5
	River Seveso in Cusano Milanino
	
	al Lambro

	I3
	River Seveso before WWTP F.M.
	I6
	River Lambro before WWTP in Monza 
	I8
	River Lambro in Milan, Parco Lambro


	
	I1
	I2
	I3
	I4
	I5
	I6
	I7
	I8

	NPE2O
	0.33
	0.31
	0.34
	0.99
	0.83
	0.54
	3.6
	2.8

	NPE3O
	0.38
	0.40
	0.47
	0.81
	0.95
	0.39
	3.3
	2.8

	NPE4O
	0.088
	0.12
	0.31
	0.18
	0.47
	0.20
	0.56
	1.5

	NPE5O
	0.037
	0.066
	0.24
	0.068
	0.27
	0.10
	0.14
	1.3

	NPE6O
	0.023
	0.053
	0.23
	0.040
	0.22
	0.08
	0.039
	1.2

	NPE7O
	0.018
	0.045
	0.21
	0.028
	0.19
	0.050
	0.024
	1.2

	NPE8O
	0.013
	0.041
	0.20
	0.022
	0.19
	0.040
	0.019
	1.2

	NPE9O
	0.009
	0.035
	0.18
	0.017
	0.17
	0.030
	0.013
	1.1

	NPE10O
	0.008
	0.033
	0.17
	0.014
	0.17
	0.026
	0.010
	1.1

	NPE11O
	0.008
	0.031
	0.16
	0.012
	0.17
	0.023
	0.010
	1.1

	NPE12O
	0.007
	0.031
	0.16
	0.011
	0.18
	0.022
	0.008
	1.1

	NPE13O
	0.007
	0.028
	0.15
	0.011
	0.19
	0.021
	0.009
	1.1

	NPE14O
	0.008
	0.031
	0.14
	0.016
	0.20
	0.020
	0.009
	1.1

	NPE15O
	0.012
	0.027
	0.14
	0.013
	0.23
	0.022
	0.012
	1.2

	NPE16O
	0.011
	0.029
	0.16
	0.012
	0.26
	0.023
	0.010
	1.3

	NPE17O
	0.009
	0.029
	0.16
	0.022
	0.34
	0.025
	0.014
	1.5

	Sum
	1.0
	1.3
	3.4
	2.3
	5.0
	1.6
	7.8
	22.6
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