Deltares
‘s

Large scale nourishment strategy in the
Netherlands

Johnde Ronde 12 and  Joost Stronkhorst V)

1) Deltares, Delft
2) University of Delft

john.deronde@deltares.nl



mailto:jan.mulder@deltares.nl
mailto:jan.mulder@deltares.nl

: 2! s 4 _% g ey --' -"V r
*North Sea

<e_Deltares

woar
maat

=
Ecoshape

d
p



Sandy coast

Young dunes

- Old dunes

« Amsterdam

« The Hague

> 50% eroding




S NN -
Soft sea defence
D SONG  S

« Amsterdam " w Amsterdam

’

’ Den Haag

lF
- 7
[ —  Hard defence
, } Soft defence
~
RIS
.o
« «o_Deltares



Main management iSsues
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sustainable

& preservation of

safety against flooding; and

values and functions in the dune area

1t Coastal Policy Document, 1990
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sand is carrier of all functions

. grow with sea level | ‘coastal

« maintain and improve coastal fou'

- make optimal use of natural prot

(from 6 to 12 to 20 M m3/year) )
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1. Waddanzae
2. |Jsselmeergebied
3. Zuidwestelijke Delta
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“building with nature”
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Distribution of nourishments 2001-2011
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Main management challenge

« optimal distribution of nourishments

In space and in time

Legenda
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Different long term strateqgies

20
12

20

2000

2000

adaptive

pro active

2100

2100

reactive
20
12
2000 2100
‘opportunistic’ (depending on price)
20
2000 2100

Deltares



Different distribution strateqies

beach — and shore face nourishments
200 — 400 m3/m

2-3 yearly

Sand Engine / giga nourishment

10,000 m3/m

once every 25
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Different scenarios
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* = meganourishment (e.g. sandengine)
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7/ Variants

Reference . Business as usual (12 Mm3/year)
Minimal — ;

Minimal +

Sustain —

Sustain +

Extra -

Extra +
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M- = Only maintain shore where primary safety is at stake

z % %
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M+ = Plus safety at areas in front of sea defences +drinking
water + recreation

Legenda

eammm Safety

s=mem Safety + recreation

esmmm Safety in front of s d
Safety in front + recr

eassmm Drinking water
Drinking water + recr

esmmm RECreation




Coastal changes 2010-2100
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Variant M-
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Dashboard variant M- moderate SLR

| Deelgebied: || Gehele kust ~| Dashboard Alternatieve Langetermijn Suppleties (2010-2100) version 006 @ Deltares 2012 info_ |
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Diversen: GO Zandwinning {Mm3} CO2 belasting (Mton) Iate meergroeien Kustfundament (%o
- olieprijs {5 fvat): 89.3 - theoretische referentie: 1,060 - theoretische referentie: 3,698 - theoretische referentie: 47.6
- stijging clieprijs (*fjr): L5 - gekozen strategie: 389 - gekozen strategie: 1,355 - gekozen strategie: 17.5
- start discontoveet (Fafjr): 5.5 Contante Waarde {hyperbolisch, IVHE} Beinvioede kust, gemiddeld (km /fjri: Extra transport naar Waddenzee {(Mm3})
- zeespiegelstijging {cm): 35.0 2 N = s 4 - . " . P - theoretische referentie: 3,813 - theoretische referentie: 54.2 - gekozen strategie: -7.4
- kustlengte {kmj: 366.0 - gekozen strategie: 1,364 - gekozen strategie: 11.8
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S - : maintaining the Coastal foundation
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S + . maintaining the Coastal foundation +
compensating losses caused by the Waddensea

SIS e
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E- = S+ Plus
-Wadden: investment in system knowledge
-Holland coast: Extra buffer zones

-Delta coast: Extra gully-side nourishments
~. .




| Bodem Westerscheldemonding N s \[ || 7
396 |- gebaseerd,op 2002-2004 Vakiodingen. .. o SR AW | . A R T N
\ '.t 1 o i 7 X .. .':. H

394 1

392

E- = S+ Plus
-Wadden: investment in system knowledge
-Holland coast: Extra buffer zones

-Delta coast: Extra gully-side nourishments

y [km]

E+ = S+ Plus investments Wadden
-local, permanent coastal extension Holland coast

-local gully relocation in Delta area




Coastal changes 2010-2100 in 30 seconds

Variant E -
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Scoring the variants
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Discussionpoints ALS stud

Minimal safety, Sustained Coast or Extra investments
Priority on recreation, secondary safety , drinking water, nature ?
o

Hold the line of the present coast or a new coast line?

Conservation of the Waddensea ?

Deltares



C D110
o}

ategy Developmen

Interactive approach

client :

Deltaprogramme
Min. Infrastructure and Environment

involve stakeholders at all levels
« National

« regional (provincial)

. local

« public and private
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Conclusions
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Re-evaluation

- upscaling in order to grow with f

XN

increasing rates of sea level rise lé

4; Growing with sea level:
// Sea level rise 18 60 85 cm/eeuw

// Kustfundament +7 +23 +33
Waddenzee +4.5 +15 +21
é Westerschelde +0,5 +1,7 +24

total

nourishmentvolume 12 40 57 Mm3/jaar
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