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Annex 1: Assessment framework for relocation of dredged material in marine waters in t
Netherlands 
 
Chemistry Toxicity Tests 
Substance name Group Unit Criterion3 Signal value5 

Amphipod C. volutator Combination toxicity Mortality (%)  50 

Microtox SP, 
Bacteria V. Fisheri 

Combination toxicity Bioluminescence 
(1/EC50)1 

 100 

DR-CALUX cell-line Dioxine-type ng TEQ/kg dw  50 

Tributyltin Organometal µg Sn/kg dw 100-2504  

Copper2 Metal mg/kg dw 60  

Arsenic2 Metal mg/kg dw 29  

Cadmium Metal mg/kg dw 4  

Mercury Metal mg/kg dw 1.2  

Chromium2 Metal mg/kg dw 120  

Zinc2 Metal mg/kg dw 365  

Nickel Metal mg/kg dw 45  

Lead Metal mg/kg dw 110  

Sum 10-PAH PAH mg/kg dw 8  

Hexachlorobenzene Pesticide µg/kg dw 20  

Sum DDT/DDD/DDE Pesticide µg/kg dw 20  

Mineral oil C10-402 Oil mg/kg dw 1250  

Sum 7-PCB  PCB µg/kg dw 100  

1. EC50 corrected for fraction of fine silt. 
2. On these parameters the 50%-rule applies. 
3. The criteria are upper levels, with the exception of the parameters where the 50%-rule applies for which  
exceedence of the criteria with a maximum of 50% is allowed for one or two parameters. 
4. For tributyltin a range in criteria is used. Within this range the actual criterion is determined for individual 
permits for relocation of dredged material in marine waters. 
5. Exceedence of a signal value will not lead to disqualification.  
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Annex 5: Additional information on measures planned or implemented in 
areas of concern 

 
Iffezheim – HCB-contamination 
 
The following methods have been investigated as potential alternatives to the current containment of 

HCB contaminated material at the Iffezheim barrage (BfG, 2003):  

a) Intermediate storage of dredged material in the existing mole of the barrage or in a hydraulic 

structure downstream, which would have to be constructed. The idea was to store the 

material until the HCB concentration became reduced by natural degradation and then flush it 

into the Rhine current. It was decided, that too many unknown factors like HCB half life and 

depth-dependency of degradation would make the applicability of this option questionable. 

b) Disposal of dredged material in gravel pits of the vicinity. This measure was assumed to be 

relatively cheap. The possibility of HCB desorption with consequent groundwater 

contamination was put into question. Extensive licensing would be required for this 

measurement with dubious chances of success.  

c) Usage of HCB contaminated material as covering layer of potash spoil dumps. This option was 

regarded as having an environmental risk due to the unknown extent of remobilisation of HCB 

and to be very expensive due to high costs of treatment and transport of the material. 

d) Land disposal: existing soil protection values for HCB are much higher than the highest 

measured concentrations in dredged material in Iffezheim (4000 µg/kg on playing grounds), 

so that land disposal would be an option, if suitable areas were available. A necessary 

purchase of grounds would make the process lengthy. Before storage, the dredged material 

would have to be treated, adding costs of transport and processing to the measure.  

e) As a short-termed solution, 330.000 m3 sediment were dredged from the barrage and flushed 

into the still water zone below the spur-jetty of the barrage between summer 2000 and March 

2001. 

Investigations were carried out, whether the HCB concentration in the sediment would prevent 

extensive flushing of sediment from the barrage into the Rhine. This was primarily not an option, 

because the HCB concentration in the dredged material in Iffezheim (55 – 1700 µg/kg dw in the 

dredging area with an average value of 300-350 µg/kg) was much too high to comply with the 

relocation criteria of the HABAB-WSV and the ICPR values. They do not allow relocation if contaminant 

concentration in the dredged material exceeds more than three times the concentration in suspended 

matter in the planned relocation area, which in this case were 35 µg HCB/kg in Lauterbourg and 30 µg 

HCB/kg in the surface water at Iffezheim. Discussion about this option started when investigations 

showed, that HCB in Iffezheim does not bind to 90 % to the <20 µm grain size fraction but is 

enriched in the 60 to 200 µm fraction, leading to modification in the interpretation of the HABAB. 

 

 



Ruhr River 

The Ruhr river provides a good example of integrated water resources management in Germany, 

facilitated by the “Ruhrverband” (Ruhr River Association for water quality management). The 

association has been founded 80 years ago by the Prussian State and is nowadays a self-governing 

public body, controlled by the Ministry of the Environment of the State of North Rhine Westphalia. It 

has the function to secure and develop a functional water supply and wastewater disposal 

infrastructure. In total, the wastewater load of 3.6 million population equivalents bein contained in a 

volume of 400 mio m3/a(?) wastewater is treated in the Ruhrverband’s 84 treatment plants. The tasks 

are divided between the communities and the Ruhrverband. The communities are responsible for the 

construction and operation of the sewage systems up to a location where a wastewater treatment 

plant can be constructed. After that, the Ruhrverband takes over. Associates of the Ruhrverband are, 

by compulsory membership, all those who benefit from the activities of the association, in particular 

the communities, manufacturers and other enterprises who contribute to the pollution of the Ruhr 

River and its tributaries, as well as the water works. Unhampered by political borders, the 

Ruhrverband could set up a system-wide management, which has the potential of balancing and 

minimizing costs (Bode et al., 2003). In the coming years, a number of wastewater treatment plants, 

that do not fulfill current technical standards, will be modified and modernized, and partly combined 

(Essen-Kettwig, Essen-Rellinghausen, Essen-Steele, Essen-Burgaltendorf, (LUA, 2002)). As purification 

is done by the wastewater treatment plants, the impounded lakes now only have a minor function for 

removal of heavy metals from the system (Podraza, 2000). In the scope of the WFD, the following 

objectives for the Ruhr River are discussed which mainly aim at reducing effects of the impoundments 

on the lower Ruhr River, thus possibly influencing sediment dynamics to a different extent – 

depending on the eventually chosen scenario (Podraza, 2000) 

a) Increase of flow velocity, and reduction of flow residence time. The flow residence time in the 

lower Ruhr River is assessed as 7.25 days compared to 2 hours flow time under natural 

conditions.  

b) Restoration of a continuous stream without back-waters, meaning that impounded lakes 

would have to be abandoned or their volumes reduced, and weirs would have to be replaced 

by artificial riffle sections.  



Accompanying measures could be the removal by bank fixation, planting of alluvial forest, grove or 

wood. In her report on the Ruhr River as an example for Heavy Modified Water Bodies in the frame of 

the WFD, Dr. Podraza emphasizes that removal of heavy metal contaminated dredged material from 

the river and especially the lakes will be a necessary measure. Remediation dredging in this respect 

could perhaps compensate for the increased flow velocity, which would also increase the shear stress 

on the sediment.  

 

GAP and flood protection 

Restoration of the Ruhr River is also part of the “Gewässerauenprogramm” of the Ministry of the

Environment of ?Nordrhein-Westfalen? (NRW), which has been founded in 1990 and aims at the

restoration of larger rivers in Nordrhein-Westfalen from source to mouth. The idea behind it is

the support of a natural development of formerly intensively used and modified regions along

the rivers. Consequently, usage of areas along the riverbanks will become restricted or even

completely terminated (other word).  

Due to the usual stabile riverbank constructions, increased discharges lead to strong erosion

with depth. Allowing areas next to the river to turn into flood plains will reduce erosion, current

velocity and the height of the flood wave that is transported downstream in case of high waters.

Therefore the “Gewässerauenprogramm” of NRW is connected with the flood protection

programmes that have been initiated republic-wide in Germany.  

 

 

Lippe River 
 
The following observations were made and consequences of the increased TBT contamination in the 

Lippe have been drawn (LUA, 2002): 

• For the industrial wastewater effluents of the TBT producing company in Bergkamen, a treatment 

plant specifically for elimination of organotin-compounds is constructed in cooperation with the 

Technical University Paderborn. With the start of operation in 2002, the requirements of appendix 

22 (chemical industry) of the wastewater regulation as well as the regulation for aquatic 

environments (LAWA: 0,1 ng/L TBT; GewQV NRW: 0,01 µg/l DBT, 0,001 µg/L TTBT) shall be 

fulfilled.  

• Sewage sludge from the Seseke-River water treatment plant will not be applied to agricultural 

land anymore but incinerated completely. 

• No organotin (with the exception of slightly elevated monobutyltin-concentrations) were measured 

on agricultural land on which sludge from the Lippe area had been applied. 

• On flood plain soils, organotin compounds were detected. 

• In Kuhbach, Seseke and Lippe, elevated organotin concentrations were measured that can have 

adverse effects on the aquatic community.  



• Fish in the Lippe showed elevated concentrations of dibutyltin and tributyltin, but still below the 

maximum concentration level for human consumption. 

 
 
Emscher-PLUS : Emscher Project for the long-time study of the sanitation 
success 
 
Nearly 80% of the water flux of the Emscher consists of sump water from coal-mining and municipal 

and industrial wastewater. As it has become possible to restore the Emscher waters by technical 

means, when the coal-mining induced subsidence stopped, the plan for the ecological restoration of 

the Emscher system was developed: It aims at the reestablishment of the Emscher’s ecological 

function in 25 to 30 years, which was mainly addressed by:  

• building wastewater treatment plants; 

• Separation of combined water; 

• pretreatment of highly contaminated industrial effluents. 

 

The oxygen conditions along the Emscher have improved significantly since the start of the Emscher 

PLUS-Programm. Toxicities in the Emscher have decreased due to improvements of chemical quality 

of the water. Biologial re-colonization has been observed in parts of the river. However, there are still 

peak effluents of industrial processes which can not be removed by the wastewater treatment plants 

and especially some tributaries are still of bad quality. Due to the chain of treatment plants with the 

final plant at Dinslaken, that treats the whole River water, ecological restoration of the area 

downstream Dinslaken has been observed, where the Emscher confluences with the Rhine. 

However, historic contamination due to former industrial areas and mining sites, that are introduced 

into the Emscher by ground- or surface water still represents a major challenge.  

 
 

 
 



 

 

 




