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Connect economy with ecology

- Maasvlakte 2 cause negative effects on valuable
coastal and marine nature (EU-natura 2000 sites) ®

- EU regulations prescribe compensation

- Project is interesting example for smart port and
coastal development worldwide

Key concepts

- Compensation

- Building with nature ‘

- Start port and compensation at same time

- Multi disciplines
Data S10, NOAA, U'S. Navy, NGA; GEBCO C()()SIC earth

Image Landsat

Datum van beeldmateriaal: 10-4-2013 =~ 52°45'33.15" N 7204'25.03" O. verh 15 m  ooghoogte 1140.22 km
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Compensation activities

new dunes

|
N

marine reserve:
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Damage and compensation

Dune habitat Natura 2000 - c::mpensation
(air pollution NOx) (ha) (ha)

Wet dune valley 1,5 6

Dry Grey dune 4,5 10

Marine habitat Natura 2000
(disturbance)

Shallow sea (bottom) 2500 25000 reserve

10% quality improve

Resting places sea birds lost make new
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Compensation targets

New dunes, marine reserve and new resting places for sea birds

Common scoter

BE 4+ o

——=—=—a_— _ — Sandwich tern
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Dune: design and phases of development
building with nature 35 ha, 6 miln m® of sand

bestaan d strand

nieuw strand

1: artificial-foundation by beach and foreshoreﬂQU ris

nieuw duin (veiligheidsopgave)

2: natural-sand transport by wind / -_
rain

izagte in de Vag Dixhoormn Drieh

3 —naﬁ;dfai» grondwater development by
4: natural-vegetation and soil development

2 New beach >
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© < hew dune valle?
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beach

Before (2008)

~9ﬁlﬁb~-’~—/ T N A

borrow area connecting to
floating pipeline

total length 1.500 m

North Sea
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Construction: beach and foreshore nourishment
Sand of special character was used 180-250u 6 min m?

North Sea
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End (2010)
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After 6 years of mon ItOring (r1=2009-2015)

_ Abiotic conditions in place? dune form, soil and
groundwater -

- Target vegetation still to come: we need seed
bank and colonisation by desired plant species
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Marine compensation

» Marine protected area
No trawl fishing >260 hp inderpaa

Bollen van de Ooster

> Resti Ng areas for Sea bl rdS Middelplaat (vanaf 2012) ]
No human activity e =X

£ / [ = e
= g ( De Scheelhoel

Bollen van het Nieuwe Zand e N \ 3 Magkem‘eStellehdam
o ‘ R
; ’ > - ' Hompelvoet
Monitor O NG S
F : g 1 =

- Fish(ing)

- Sea bottom fauna
- Sea birds

- Human activities

GREVELINGEN

Y

To=2004-2007
T1=2009-2015-2019

| WALCHEREN

Veerse Meer

%‘ g -3
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After 6 years of monitoring

- No significant change Iin sea bottom fauna
- No S|gn|f|cant change in sea blrd populations._
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- great inter-annual dlfferences in values
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Learn from doing monitoring and indicators

Nourishment beach & Basic baseline Meters, pixels
foreshore foundation

2 Dynamics wind action Terrain form Transect, laser Meters, pixels
altimetry

3  Dynamics groundwater Phreatic levels, Piezometer, Height above

water quality  chemical ASL,

analysis concentrations

4 \egetation development Plant Maps,PQs Ha, species

communities,
plant species

Management to finetune ....... .. e
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Estimated development time of
target habitats (and monitoring times)

0 ) 10 20 jaar
1009 Ciroei
zoetwaterbel
GroundIvater dome
in subsoil | Grijs duin op de

0%

verbrede duinvoet

Grey dune

Witte duinen

Duindoorn op luwe

z1jde basisduin
Bron: Natuurbeheerplan, 2007
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Monitoring: questions, elements

New dunes: of enough nature

Existing dunes: is damage as quality to compensate
expected? damage?
Morphology
*Groundwater/Soils *Groundwater/Soils
‘Vegetation/Species ¢ *Vegetation/Species
@
*N-balance & *N-balance
°Managemer)\tz<i\‘5'Q *Management
o s
R g
QO

levoetsiuis  Spilkenisse

Evaluate and report to Govt and EU

llllllll
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Monitor Morplrestegyr, o

Difference 2009-2012 yearly laser altimetry maps

browns=accumulation blues=deflation

dark:+20-250cm dark: -50-280cm

North Sea
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Groundwater monjtoring

Spanjaards Duin
Grondwateronderzoek augustus 2012

| Auteurs: H. van Woerden, E. Schoor

Projectnummer: 1207079
Deltares, Rijkswaterstaat

Network of piezometers
in the valley
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Peilbuis

Maaiveldhoogte (Jarkus 07-11)
—— Grondwaterstand gem. nov-dec

Grondwaterstand gem. jun-jul

Gewenst winterpeil (2,75m+NAP)

Gewenst zomerpeil (2,15 m+NAP
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Groundwater ™
May 2013

Difference soil
surface-phreatic

Legenda
Ontwateringsdiepte 2

Afstand mv-gws (cm)
B 50 -0
Bl -5

surface in the
valley £ —Had

[ 1121-150
[ 1151-200
[ 201-250
[ 251 - 300

Spanjaards Duin — ot

Interpolatie Ontwateringsdiepte 2
Spanjaards Duin
Grondwateronderzoek Mei 2013
Auteurs: H van Woerden, E. Schoor
R Vleters Projectnummer: 1207079
02040 80 120 160 Deltares, Rijkswaterstaat




THE IN1 0O 65 130 260 390 520 L
Vegetatiekaart 2012

° Legenda
[ 1Habitatvakken
I rs VALUE
I -130 - 150
151 - 175
L B 176 - 200
abitat | =::
B 226 - 250
B 251 - 275
I 276 - 300
I 301 - 350
eS [ 351 - 400
[ 1401 -500
[ 1501 -600

[ 1601 -700

[ ]701 -800
daseqa on | =i
[ 901 - 1.000
I 1.001 - 1.200

I 1.201 - 1.400

elevation | =%
and
ground- __
water Vet .

1: Oude Zeereep

a) Gekerfde oude Steile zeswwagrtse duinhelling met sterke accumulatie en Grijs duin,

zeereep helmgroei iy FI; | (ony

b)) Mieuswe duinties Smalle overgangszone met lage jonge duintjies met helm Grijs duin (0,99)

c) Droog licht Smalle overgangszone met geisoleerde zeeraket Grijs duin (0,33)

golvend duin

2: Duinvallei

a) Vochtige lage “ochtig grijs schelprijk zand Yochtige duinvallei

viakke vallei (1,41)

k) Droge lage viakke Droog schelprijk zand met licht relief door lokaal deflatie en “ochtige duinwvallei of

vallei accumulatie grijs duin (4,66)

c) Kaal hellend* Droog zand, loopt op richting Slag Viugtenburg M.t (0,25)

d) Hogere vallei Droog schelprijk zand, licht relief door deflatie en Grijs duin of vochtige
accumulatie, lokaal helm en zeeraket duinvallei (5,61)

&) Hoge uiteinde van Schelprijk zand, lokaal wat helm. Weinig relief Grijs duin (5,83)

de vallei

1) Hoogste uiteinde Helmbegroeiing van basisduin loopt door, ook qua hoogte Grijs duin (0,63)

van de vallei gelik aan basisduin

3: Basisdumn

a) Hoger aangelegde Beplant, licht tot sterk begroeid met helm afhankelijk van Wit duinfgrijs duiniduin-

duinrichel accumulatie, lokaal sterk accumulatie (AR} | (11,06)

b) Lager aangelegde | Niet beplant, schelprik zand, lokaal zeeraket, overwegend Mog niet bekend (6,83)

duinrichel deflatie

* Wordt waarschijinlijk veroorzaakt door Slag Viugtenburg
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Natural sard:tiansport by wind




HarbourextensionVarid:fregativejmparton WEesa 2000

TOWARD SMART PORTS
dune sites. NOx emission frutrients) is main |mpact

Maasviakite 2

)0 habitats v«

Oost\roome

/J

~'Exist'i'ng dunes
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Dune compensation
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