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2. Methods 

2.1 Sampling sites



Table 1: Locations and physical descriptions of each sampling site, Elbe Region, Scheldt River Basin District 

(Scheldt RBD), and Humber catchment.  
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Fig. 1: Sampling sites across the North Sea region in the Elbe catchment, Scheldt River Basin District 
(RBD) and Humber RBD.  Background land use data from CORINE land cover dataset (EEA, 2018).[19]  

2.2 Sampling methods 



Chemical analysis methods  

2.3 Statistical methods 

Statistical analysis
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=   
   Equation 1 



 



3. Results 

3.1 Key contamination pressures across the nine sites 



Fig. 2: Box plots for potential contaminants across all sites over the six sampling periods. Average, IQR range 
and outlier values for a) metals, mg kg-1, b) pesticides, mg kg-1, c) nutrients, mg kg-1, d) total from 16 PAHs 
(PAHEPAsum) mg kg-1

, e) total oils, mg kg-1
, f) total PCBs (PCBsum) μg kg-1, g) emerging contaminants, μg kg-1

, h) 
perfluorooctane sulfonic acid (PFOS) ng kg-1

, concentration in the sediment across each sampling site. In the 
boxplot, centre lines indicate the median and x shows the mean, n= 36 from nine sites, and 6 sampling 
campaigns.  



3.2 Principal Component Analysis 

 

Table 2: Principal components with Eigenvalues >1, identified among 71 variables (metals and 
organic contaminants granulometrically normalized, standardized, log10 transformed). 
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Fig 3: Case scores from PCA with 53 cases, 71 variables, organic contaminants and metals normalized 
for the respective granulometric fraction , PC2 versus PC3. The label of each sample identifies the 
region (DE – Germany, UK – United Kingdom, BE – Belgium), the sampling campaign (1 to 6) and, on 
the last position, the sampling site (1 to 3).

3.3 SQGQ calculations
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Fig 4: Sediment quality guideline quotient distribution for each site showing averages, range and outliers. In 

the boxplot, centre lines indicate the median and x shows the mean, n= 6. BE1 = Scheldt upstream BE2, = 

Scheldt downstream BE3 = Zenne, DE1 = Elbe, upstream, DE2 = Elbe WWTP, DE3 = Elbe downstream, UK1 = 

River Aire upstream, UK2 = River Aire downstream, UK3 = Pocklington Canal. The dashed line indicates a SQGQ 

value of 1, above this value would indicate potential toxicity of the sediment.  

3.4 Emerging contaminants  



Table 3: Average and range concentrations of the two emerging contaminates, TCS and DIC, recorded in all 

sediment samples with proposed regulatory values in sediment or freshwater for comparison. 

Compound TCS DIC 

Mean (μg kg-1) dw 

Range (μg kg-1) dw 

Proposed EQS 



Fig 4:  WLCs a) TCS, b) DIC distribution for each site showing mean average, range and outliers. In the boxplot, 

center lines indicate the median and x shows the mean, n= 6. BE1 = Scheldt upstream BE2, = Scheldt 

downstream BE3 = Zenne, DE1 = Elbe, upstream, DE2 = Elbe WWTP, DE3 = Elbe downstream, UK1 = River Aire 

upstream, UK2 = River Aire downstream, UK3 = Pocklington Canal. 

4 Discussion 
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5. Conclusions  
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