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Waterboard Noorderzijlvest

Some numbers:
144.000 ha surface area
375.000 citizens

254 employees

Over 400 km of water defenses:
. 66 km along the Waddensea
. 380 km along canals and lakes

Waterschap NOORDERZIJLVEST

Waterboard Noorderzijlvest =
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| 4 Waterdieptekaart bij 2,00m+ NAP
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.Protection of local citizens and economic investments

-Also national protection
« 80% national gas supply infrastructure
« 25% national electricity production

Compressorstation
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LiveDijk =

.In 2008: succesful full scale test in IJkdijk laboratory:

-Next step: implement sensors in real dike!
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LiveDijk Eemshaven =

-Monitoring system for real dike in collaboration with Stichting
IJkdijk en STOWA

EJBSE © b ) Nemden oo Lok

LiveDijk

EEMSHAVEN

Goals LiveDijk Eemshaven LiveDijk

-Long term functioning of sensor technology under practical
circumstances

Installation without 'dike failure'

.Separate background noise and factors rel

faalmechanisms =

-Realise real-time monitoring of dike strengm
. Realize connetion with central database
. Distribute data to work office of dike inspector

.Create a smart innovative project, with good PR for Nort
Netherlands
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Process 2009 — 2011 LiveDijk

Inventory of user demands, also based on results lJkdijk
experiments (march 2009)

.Development of measurement plan (june 2009)

.Tendering in open dialog with the market place with fixed
price as pre-requisite — keep it financial manageable!

JInstallation by consortium ‘Live Inside’ (september 2009
. Alert Solutions

. GTC Kappelmeyer

.
System LiveDijk Eemshaven LiveDijk

-Positioning of sensors based measurement plan
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System LiveDijk Eemshaven LiveDijk

-Positioning of sensors based measurement plan

A

:

System layout LiveDijk

-3D view of sensor network
« 4 cross sections with GeoBeads sensors / Alert Solution b.v.
. 1 fibre optics cable with length of 750m from GTC Kappelmeyer GMBH
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Applied sensors LiveDijk

.1 waterlevel sensor (position A)

«32 waterpressure sensors
op 4 depth positions (B, C, E en G)
in 4 sections

«56 inclinometers w———
«34 water/soil temperature senors

«1 air pressure sensor

.1 air temperature sensor

.1 relative air pressure sensor

«4 vibration sensors

«2 Wave run pressure sensors

«3500 fibre optics measurement points along the cable

Length of Sea dike monitored; 600 meters

: . s
Applied sensors: LiveDiik
waterpressure sensors o

Water pressure sensors for monitoring normal circumstances
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Applied sensors:
waverun pressure sensors

-Experimental water pressure sensors (op tarmac)
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LiveDijk

Applied sensors:
fiber optics cable — T, waterflow

-Detection of temperature
-.Determine waterflow, volume and direction
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LiveDijk
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Data management en monitoring LiVeﬁijk

via dashboard

.Communication via ‘logboek’
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http://www.inspectiewaterkeringen.nl/content.asp?page=289
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Lessons learned after 1 year LiveDijk

Technology and Installation

-.Damage free installation is possible

-No registration of background noise due to surrounding activities
-Most relevant sensor is waterpressure

-System stability |
-Significant sensor failure 40% after 1 year, due to lightning? |

Datamanagement
Improve on data connectivity
-Smart registration of data required due for proper datamanagement
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Future perspectives for year 2 LiveDijk

-Hope for some significant storm situations for further testing
of the sensor system (maybe today??)

-Validation and interpretation of data set in progress

Improvement on dashboard / data panel to monitor dike
performance remotely.

-Real time calculation of actual dike strength most relevant
for future practical application with incorporation of meteo
data

.Customer demand for active notification of special
circumstance or system functioning (e.g. through SMS)
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Spin-off benefit for waterboard: LiVeﬁijk
Use knowlegde for LiveDijk XL "

-Apply gained insights of LiveDijk experiment for planning

and finance of reinforcement works
-Currently, a 22km dike stretch of seadike from Lauwersoog
to Delfzijl is not functioning according to norm
-An inventory of benefits of extensive monitoring for smart
dike management is underway with the aim to: 4
« Reduce cost of reinforcement works (HWBP-3) due to |
lean and mean design options 1
» Enable monitoring of the dike before, during and after
reinforcement works
. Make better priorities based on calculation of actual
strength of the dike

Your questions please... LiveDijk
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