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Motivation – or why to use  
PCBs as unique tracer experiment 
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…… transport times and periods with resting times in 
deposits e.g. areas with low-flow conditions close to 
the channel bed.  

…… transport pathways of SPM along the entire river 
stretch (over 700 km length), including low mountain 
ranges, lowlands, and the estuary.  

In 2015 the Elbe River was characterized by low-
discharge conditions. Thus, the export of SPM on 
flood plains was strongly limited. Possibility for 
near/in-channel storage of SPM? 

 

Routing of SPM 
 
 
 
Unique tracer for 
transport 

 

Low-discharge 
conditions.  



Monitoring within the Elbe 
Catchment 
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Map of the Elbe river in 
Central Europe with its 
catchment and topography 
including the incident site (x) 
as well as the major stations 
(FGG Elbe, BfG). 



Monitoring of the PCB incident 
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Most of the data are provided by FGG Elbe and ELSA, Geesthacht is measured by the BfG 



Research questions - Methods 

Method 1 – How fast … 

• Proxy for suspended load transport: PCB ratio 
(chemical fingerprint) 

• Estimation of average transport velocities 

 

Method 2 – How much … 

• Measurement of the monthly PCB loads 

• Where and how much of the PCB-marked SPM 
has settled? 

 

 



PCB6 ratio and concentration 

The PCB6 ratio as a chemical fingerprint 

Time series for 
both, PCB6 ratio 
and concentration 
for the tidal weir 
Geesthacht (614 
km UnL) and 
Wedel (683 km 
UnL; within the 
estuary) as well as 
river discharge.  
 
Flood events 
increase the PCB 
concentration but 
does not affect the 
PCB6 ratio. 



Annual distribution of PCB6 
ratios along the Elbe river 
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Longitudinal 
development of the 
PCB6 ratios  
(2015/16 vs long-term 
background) 



Monthly migration of PCB-tagged 
suspension along the river 

SedNet2017 | Dietrich, Winterscheid et al. | How much SPM enters long-term in-channel storage? 



Research questions - Methods 

Method 1 – How fast … 

• Proxy for suspended load transport: PCB ratio 
(chemical fingerprint) 

• Estimation of average transport velocities 

 

Method 2 – How much … 

• Measurement of the monthly PCB loads 

• Where and how much of the PCB-marked SPM 
has settled? 

 

 



Calculation of the PCB load 
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1. Load Calculation according to IKSE, 2014  

monthly suspended load  

2. Estimation of uncertainties via Monte Carlo Experiments 



Monthly distribution of PCB load 
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Median 25%-75%-
Quantil 

ann. mean 
2006-2014 

16,5 kg 11,0 – 30,8 
kg 

April-June 
2016-2014 

3,9 kg 3.0 – 6,8 kg 

ann. mean 
2015 

87,2 kg 75,0 – 100,2 
kg 

April-June 
2015 

51,6 kg 45,1 – 59,1 
kg 

sand-blasting the bridge 

Station 1 „Schmilka“ … monthly variability of PCB load 2006 -2014 | Schmilka 

monthly variability of PCB load  2015| Schmilka 
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Monthly distribution of PCB load 
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Not only for station 1 but for all stations … 



Where and how much of the PCB-
marked SPM has settled? 

• Significant reduction of total PCB tagged SPM load within 
the first 514 km downstream of the incident site  

• Roughly 73% of the annual SPM load (relative to station 1 
“Schmilka”, 43 km down stream of the incident site) is 
stored in the sediments of the Elbe River 

• SPM in transport enters storage after a relatively short 
distance/time. 



Conclusions 

• A direct transport of wash load via the mean flow velocity of 
the water was not observed (data gap at Geesthacht weir).  
–  in July 2015 PCB tagged SPM reaches the tidal weir at Geesthacht, 

626 km downstream and enters the estuary.  

– Within the tidal Elbe river the transport velocity strongly decreases 
and the PCB6 ratio was not detected 25 km downstream the tidal weir 
before December 2015. 

• The major part of the PCB-marked suspension is transported 
via suspended load.  
– Roughly 73% of the annual SPM load is stored in the sediments of the 

Elbe River, suggesting that suspended sediment in transport enters 
storage after a relatively short distance. 

– Once SPM settle, significant storage can occur over decadal time 
scales. This might strongly complicate sediment management issues in 
the future. SedNet2017 | Dietrich, Winterscheid et al. | How much SPM enters long-term in-channel storage? 



 



SedNet2017 | Dietrich, Winterscheid et al. | How much SPM enters long-term in-channel storage? 



SedNet2017 | Dietrich, Winterscheid et al. | How much SPM enters long-term in-channel storage? 



How long will the sediment stay 
settled? 
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