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MY DIVISION: DREDGING! EcoShape
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What if we are so focused on minimizing
negative effects that we miss opportunities
to maximize positive effects?
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PARADIGM SHIFT
FROM: BUILDING IN NATURE
VIA:  BUILDING OF NATURE
TO: BUILDING WITH NATURE
. . y . A\
1:Zandmotor Delfiand 14: Groene Poort, Rotterdam
2: Oosterschelde, Oesterrif 15: Kop van ‘t Land, Dordrecht
3: Oosteschelde, Oesterdam 16: Hondsbossche en Pettemer Zeewing
4: Ruimte voor Rivier, Noordwaard 17: Havenontwikkeling Den Helder
5: Markermeer, rietmoerassen 18: Prins Hendrikdijk, Texel
6: HWBP-2, Oeverdijk 19: Vismigratierivier Afsluitdijk
7: Zandmotor lsselmeer 20: i
8: Eco-beton, pier ljmuiden 21: Marconi, Delfzij!
9: Oosterschelde, Rijke Dijk 22: Havenontwikkeling Harlingen
. 10: } structuren, 23: ging Groning
w 11: Strand Maasvlakte 24: Waterberging Breda
i 12: Ecologische Zandwinput 25: Ooijen-Wanssum
N k Eg?h?!!ﬁ 13: Oosterschelde, Sophia strand 26: Markerwadden A
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To show that is possible,
to develop infrastructure,

while creating opportunities
for nature and, where possible,
utilizing natural processes
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BUILDING WITH NATURE - PILOT PROJECTS

soft solutions hard solutions
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ljssel Lake ES: oyster reefs Eastern Scheldt
foreshore nourishment as shore protection Underwater garden
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Coastal protection BwN design Singapore Coastal protection Singapore
Sea grass Labrador Park Mangroves ‘rich levee’
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EXAMPLE: EXTRACTION SITES EcoShape
SITUATION:
Guidelines on sand extraction sites unclear
RISK:
Conservative approach (improbable prediction of effects
and related mitigation measures)
HOWEVER — THERE ARE CLEAR BENEFITS:
Potential for ecological development and mutual benefits:
* habitat diversity (benthos)
» Positive effect on populations of fish, birds & mammals
* increase economical value of a dredging area (e.qg.
fishing)
) ‘ Need for pilot ecological extraction site
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AIM OF PILOT PROJECT Ecosg?i

1. Increase awareness of benefits in the design
Investigate opportunities ecology vs. economy

Identify physical design parameters for
functions (nature, fisheries, recreation, sand
mining)

4. Search for technically feasible and low cost
solutions

5. Ultimately reduce procedures and speed up
project execution by creating social support

6. Set up an pilot site to test design (theory and

practice)
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START WITH GOVERNANCE EcoShape
Open and transparent cooperation between
stakeholders from start of project. ‘) Wetlands —LIK) /=~
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Input from all K“'
stakeholders for £ ARCADIS ﬁé{kwg A 3

creation of design
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TECHNICAL CONTENT

Design scenario’s discussed based on functionality
and selected:

=
EcoShape

1. Nature (Benthos, Fish, Birds, Sea mammals)

- recovery of habitat

- increasing biodiversity ’

- protection of threatened or endangered species

2. Economy (commercial fish & shellfish fisheries,
sand mining)

3. Social (recreational fishing and diving?)
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DESIGN JUSTIFICATION

Strong relation between: - :
- hydro-morpho-dynamics
- sediment composition &

- benthic communities Densitied mzRCAlN
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/ Hypothet|cal benthic fauna and demersal fish distribution \ . .
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DESIGN OPTIONS Ecos

Search for operational, ecological, hydraulic/morphological parameters

Landscaping patterns:
Technical parameters (Dredging)
What kind of equipment is available and what - N
extraction techniques are possible? Q D \/\
Physical parameters (Modeling) Sand waves Sand waves Mounds or Varying shapes
Which types of bottom morphology (shape and in line with perpendicular plateaus based on sand
size) will remain in the pit without being main currents to currents availability
affected by natural morphological dynamics?
N B e
Combination: Normgy g~
Ecological parameters c;_",’gnw actia,
What kind of ecological habitats can existin  [_] — —— ==
these situations based on certain key Soncay i e
ecological indicators (benthos / fish)? i careing acy I
W = Tom " ity Youme '\ inbetween
e waves
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LOCATION OF PILOT SITE Ecos%pe
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2 sand
ridges

1 ,:i:;» : :
~  Parallel

i ?\\§\‘7""’ sand ridge

Natural orientation

. Port of Rotterdam extension project Maasvlakte 2 2
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CREATION OF ‘PARALLEL RIDGF’ Ecost ¥,

North Sea
(ca.-25m)
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Sand Ridge
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CREATION OF ‘PARALLEL RIDGFE’ Ecosha{;

25 June 2010
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Main current direction
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CREATION OF ‘PERPENDICULAR’ RIDGE ccoshape
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MONITORING PROGRAMME EcoShape
Measurement Iocations 2009 \\
P . . \
| o 2010 and B survey BwN HK 2.3 Monitoring program (t0,1,2)
@ locations
I CTD measurements (26 + 45)
e
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) athymetry (side-scan sonar and multibe?p/// >
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Epifauna (26) + fish (10) .+ -
a I Infauna + grain size analyses (45) & zj' g !’" —
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RESULTS (UP TO NOW) oo,

1. Benthos and pelagic and demersal fish quickly entered the
extraction site

2. 4-5x increase of fish density in the extraction site at comparable
species diversity il ]

3. Sand ridges are
morphologically stable

ha surveyed: 11.8 S d:
Nspec= 20 » . Nspec= 17
total N/ha: 243 total N/ha: 278 total N/ha: 265
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CONCLUSIONS AND LESSONS LEARNED Ecoshﬁ’ﬁ

1. Ecological landscaping has high potential

2. Stakeholders changed perception into a
positive view on opportunities

3. Better to refer to ,establishing of habitats®
instead of ,recovery of habitats”

4. Base design on existing ecosystem and local
physical conditions

5. Cooperate with ecologists, morpho- and
hydrodynamic experts, fishermen, dredging
contractors, permitting authorities beforehand
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CONCLUSIONS AND LESSONS LEARNED Ecoshﬁ’ﬁ

1. Involve contractor during design: minimize
influence on production rates and thus time and
cost

2. Link to size and volume of the extraction site
3. Also beneficial for selective extraction
4. Landscape during extraction process

Ready to be used globally! | ecobynamic design
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Questions?

daan.rijks@boskalis.com

www.ecoshape.nl

4

13



