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Sediment Management Concept IKSE

Folie 2Workshop IKSE

Recommendations:

 renovation  / reduction of

contaminated sites

 elimination of historically polluted 

sediments

 fine sediment management

 reduction of other point sources



Historically polluted sediments Saale river
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Knowledge deficits
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Bildquelle 

LHW

sediments / pollutants

 demarcation /

profile of deposition

 sediment quantities

 concentration and distribution     

of  pollutants

location

 accessibility

 usable transport routes

and storage area

usage requirements

 rights of use

 use restrictions

 planned projects

measure / proportionality

 preferred option

 check proportionality

Integrated view

Workshop IKSE

Detailed investigation 

necessary
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Sediment inventory 
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Bildquelle 

LHW

Workshop IKSE

Bildquelle Geo

DV

Quelle C&E

Quelle Geo DV

sediment echo sounder

water profiles at a distance of 50 m,

5 support points,

Sediment distribution 

Problems due to shading and

building

drive rods exploration



Concentration and distribution of pollutants
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Bildquelle 

LHW

targeted sampling

analysis according to Sediment 

Management Concept  of ICPER
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Usage requirements
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 building

 urban drainage

 flood protection

 infrastructure

 recreation

Workshop IKSE

Quelle Arcadis

Quelle Arcadis

Quelle Arcadis



Results
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Quelle Arcadis

 sediment quantities

 pollutants and concentrations

 suitable approach

 cost estimate

Quelle Arcadis
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Characterisation of sediment inventory / 

hydrographic mapping

echo sounding (single beam/ multi beam) 
High frequency: surface of (fluid) mud

Low frequency: consolidated sediment

 thickness and volume of soft 

unconsolidated sediment

parametric sub-bottom profiler (sediment

echo sounder) acoustic pulses directed to the river

bed are both reflected and refracted as they pass into 

different layers of sediment. Information on thickness, 

density and material characteristics are derived.

layering of deposits

single-beam echo sounder multi-beam echo sounder

Example profile from

SBP investigation

surface of soft sediment

after high frequency

sounding campaign
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Distribution of fine sediment and contamination

MEDUSA technique

natural background

gamma radiation

 radionuclides = proxy

for contaminant

concentration (calibration)

 radionuclides = proxy

for grain size distribution

(calibration)

calibration using lab results

result total gamma

countrate of sediment

Mercury predicted



Folie 13Workshop IKSE

Ecotoxicological testing / bioassays

assessment of potential eco-/toxicological impacts

of sediments in the aquatic environment.

acute toxicity

chronic toxicity

bioaccumulation

two-step approach

step 1 (screening): 

tests on aqueous sediment eluate - algae test

- luminescent bacteria test

tests on methanolic extract of the sediment - luminescent bacteria test

sediment contact tests - Arthrobacter globiformis

step 2 (according to indication in screening)

tests on surface water samples - algae test

- luminescent bacteria test

-daphnia

sediment - dilution series to algae/ 

- nematodes

-fish egg test



mitigation of 

ecological impact 

and emission

• removal

• isolation

• stabilisation

inhibition of release

• removal

• stabilisation
quantities

• sediment inventory 

(hydrographic mapping)

matrix criteria 

• contaminant forensics

• natural radio nuclides

• background marker 

elements 

source elimination

(if possible)

• remedial 

technologies

point source

diffuse 

source

Standardised procedure

direct

effect
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secondary sources

localisation
• mining dump sites, shafts, 

orifices

• soils, floodplains

contaminated sediment –

inventory / characterisation
• weirs, backwaters

• deposits in the river course

RIVER
balance of loads and transport

impact assessment 

monitoring of water and 

suspended solids 

primary sources

identification
• geogenic suspended solids

• mining / metal processing

• industrial legacy

transfer

pattern

m
it

ig
a

ti
o

n

Remobili-

sation

mass flux criteria

• contaminant monitoring 

(water & suspended 

solids)

• mass balance model

transport

quality criteria 

• contaminant mapping 

(conventional and 

MEDUSA)

quality criteria 

• concentration vs. EQS etc. 

(conventional and 

MEDUSA mapping )

• ecotox testing / bioassays

emission

effect
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integrated view until 2021

Desicion about measures according
to proportionality

Aim: measures for 3. 
Managementplan

Further steps
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LHW

finalisation of detailed investigations 
until 2021
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