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1.1 Use of construction materials in

German Federal Waterways in 2006

• Copper slag: 600,000 t

• Linz-Donawitz slag: 400-500,000 t

• Natural armourstones: 2.7 Mill. t
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1.2 Topics of this study

- Water quality;

- Predicted impacts on water quality;

- Predicted impacts on sediment quality;

- Target values;

- Protected areas;

- Exclusion criteria with regard to industrial 

armourstone materials; 

- Water management.
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2.1 Investigated material
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2.2 Applied methods
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2.3 Elution apparatus: Forgenta 1200
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3.1 Copper slag 
Mobilisation of selected elements according to 

DIN 38414-4
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3.2 Copper slag 

Mobilisation with water from the Rhine River
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3.3 Steelwork slag LDS 

Mobilisation of selected elements according to 

DIN 38414-4
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3.4 Natural stones: Basalt 

Mobilisation of elements according to DIN 38414-4
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4.1 Construction materials

Solid-matter content of selected elements 

in copper slag (CUS), steel slags (LDS, 

EOS)  and natural stones

Elements CUS LDS EOS Basalt Diabas LAWA

mg/kg NA Westerwald Harz 2003

As 300 0.8 0.6 0.5 0.6 40

Cr 500 954 228 107 18 640

Cu 10,000 6.4 8.5 33 73 160

Zn 50,000 14 7.4 70 77 800
Reference Merkel & Motz Bertsch 1997 Bertsch 1997 Bertsch 1997 Bertsch 1997 LAWA 2003

FG EHS Heft 6 FG EHS Heft 4 Append II, V

Duisburg 2000 Duisburg 1997 of EU WFD

02.07.2003
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4.2 Construction materials

Use of 2000 t CUS: Emissions of selected 

elements into the sediment – an example
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5.2 Criteria for the exclusion of slag

material in waterway engineering

- Application in protected areas (e.g. drinking water, 
FFH);

- Use of steel slags in stagnant waters with the water / 
solid relation < 20;

- Use of slag material as filter material and artificial 
bed load;
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6.1 Further necessary investigations

- Long-term stability of the construction material;

- Weathering of the armourstone materials;

- Abrasion due to transport processes; 

- Identification of the abrasion material in existing 
embankments against waterborne suspended 
material;  

- Bioaccumulation of selected elements in the food 
chain;  

- Evaluation of the model for the calculation of the 
element-mobilisation.   
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Surface of a 5 mm copper slag particle


