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story

Lessons from Polder2C’s
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The problem

Levee design

Engineers design levees without taking into account animal activity

Collapse and loss of freeboard

/—Altered phreatic surface

.. Concentrated flow through
T L TN burrow can trigger piping

Established phreatic surface

(Source: Cobos Roa, 2015)

This project has received funding from the Interreg 2 Seas programme 2014-2020 co-funded by the European Regional Development Fund under subsidy contract No [2507-023]
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The problem

...but in reality

* Levees attract burrowing animals

 Many of them are protected (e.g. beavers)

* |t is not always easy to detect burrows and remove
them

This project has received funding from the Interreg 2 Seas programme 2014-2020 co-funded by the European Regional Development Fund under subsidy contract No [2507-023]
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Foxhole on the Hedwige levee after overflow
testing, 23 November 2020

Test conditions:

- 180 I/sec discharge

- 2m-wide section

- Overflow duration: 1h 13 min
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(Source: Koelewijn et al. 2020)
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How much do we know about them?

Literature review: 4 topics of interest

1. Eco-engineering approaches for deterrence of animals
= How can we make animals go elsewhere?

2. Detection and measurement techniques

— How can we find burrows on a levee and measure their
geometry?

3. Failure paths
— How do levees fail when they have burrows?
4. Effectiveness of countermeasures

— How can we repair levee damages made by burrowing animals

This project has received funding from the Interreg 2 Seas programme 2014-2020 co-funded by the European Regional Development Fund under subsidy contract No [2507-023]
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Spatial distribution patterns
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Taking an X-ray of the levee
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Smoke-bomb experiment

Detecting interconnectedness of burrows

Dike slope

Tube (to lead smoke in hole)
Barrel (for smoke bomb)
/ Leaf blower

/

Burrow system
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Grouting and excavation

Linear mole system
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Grouting and excavation
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Burrows in GPR grid

H-coordinate (m)

as o as 1 15 3 25 3 35 4 45 s 55 B 65

.... Burrows by small rodents seem to go much
el deeper in the levee than we thought before...

¥-coondinate {m)
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What are the advantages and disadvantages of every technique?
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How much do we know about them?

Literature review: 4 topics of interest

1. Eco-engineering approaches for deterrence of animals

= How can we make animals go elsewhere?

2. Detection and measurement techniques

— How can we find burrows on a levee and measure their
geometry?

3. Failure paths
— How do levees fail when they have burrows?

4. Effectiveness of countermeasures

— How can we repair levee damages made by burrowing animals

This project has received funding from the Interreg 2 Seas programme 2014-2020 co-funded by the European Regional Development Fund under subsidy contract No [2507-023]



1HILCITICY

EUROPEAN UNION

How can we make animals go elsewhere?  ;scas Mers zeosn
POALDERZC'S

B aiar s o S e e  Animal behaviour patterns
 Dealing with protected species
* Need for closely monitored pilot projects

Concept for floating

/ beaver refuge

Exterior camera
on mount

‘ J D vallei, e,’ﬁ ‘ - Al e
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Barrels in metal frame

Interior camera
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Overflow experiment, November 2021




What are we up to?
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 Making sense of data
* Reporting
* Feedback sessions

WORK IN
PROGRESS
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Questions?

Send an email to v.tsimopoulou@hz.nl
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