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Ecological and economical bige=

conseqguences of bed degradation
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Bed stabilization — approaches
procedures



Sediment management in
the River Rhine

Anthropogenic control of sediment flow by direct
Interference in the sediment budget for the

e Use of the river
 Protection of the river
* Protection against the river

by

 Dredging and dumping (relocation)
e Sediment supply
e Sediment withdrawal
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Morphological problems
related to dams




Iffezheim barrage



Gravel addition

Beginn der Verklappung

Wahrend ...

Ende der Verklappung

Peilung nach Verklappung zur Festlegung des nacl®teifens
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Annual gravel-supply volume

Mean annual discharge (Maxau)

MQ Maxau (1978 - 2005)
1.300 m3/s




Dunes near Mainz




Bed load trap near Mainz

Implementation 1989
Rhine-km 494,30 — 494,46
Length 160 m
Width 250 m
Depth 1,50 m below
bed level
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Bed load trap near Mainz
Echo-sounding profile
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Overall concept

Problems: » General bed load deficit
» Unequal regional bed load distribution

Strategy: e Artificial bedload supply
 Bed load withdrawal
e Dredging, transport, dumping

e Local river training works
e Scour prevention measures

e Bed armoring

Condition:  « Adjusting bedload supply to hydraulicdan
sedimentologic conditions

Advantage: < Regional dynamic stabilization

Expenditure: < Material supply, continuous mainteranc
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Bed load sampling



Measuring device for
suspended sediment

Turbidity sensor

/

™~

Sampling tube (pump)
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Bed load rating curves

Leimersheim, Rhine-km 371.,8
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Mean annual load (1990 -1995)

Longitudinal section

—1 Bed load

—1 Suspended bed materia
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Bed load management

*Dredging and dumping (relocatiom
eSediment supply ~ 5000 000 t/a
«Sediment withdrawal t
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Performance review

Sediment :
Hydrology Hydrography Morphology management Sedimentology
| | | |
Water stage . Sediment-transport Bed sediment
. Echo sounding :
Discharge measurements sampling
I

Mass balance

Bed level change Bed sediment change

Water level change

Evaluation, interpretatiop——— Optimization
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— Bed level from mass balance (1991 - 2002)
— Bed level from echo sounding (1990 - 2000)

— Water level (1992 - 2002)
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Optimizing bed load management

Optimization

Process Description Calculation
Lab tests \
I Functions Numerical
Field test / Data models
Field measurements

Calibration

Validation
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» Grain size

Dosing
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Field test Iffezheim

Participants: BfG , WSA Freiburg
Tracer input: October 1996
Tracermass: 28.000t Granite, 4 — 63 mm

Duration: 5 years

Sampling: 3, 6,12, 24, 36, 60 month

after tracer input

Method: - Freeze coring
- Sieve analysis
- Petrographic analysis
- Flume experiments
- Abrasion tests
- Statistics
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Fleld test —
evaluation and application

BfG Field test Flume experiment
WETERZElllle]  28.000 t Broken granite 3 t Coloured particles
BfG Data / Interpretation

Processs understanding / -description
Entrainment, hydraulic sorting, dispersion, mixing;aon

Uni BW
Mulnchen

Uni BW : : Deltares
(stochastic, conception mode Numeric Modeliing (deterministic, Delft 3D)

Model application

BfG, BAW, Universities, Others
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