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Concerned citizens: negative environmental impacts?

m effects on nature and environment
m costs, benefit, return
m location of offshore wind farms

= capacity of offshore wind farms
other
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Licensing

Procedures and issues
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Betekening van de kennisgeving aan BMM

Toepassing art 2885 van wet MMM wragen aan BMM

: Betekening van de beslissing ter zake

Standpunt vragen aan BMM inzake wijze uitwerking MER
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Post-decision monitoring

Review EIS, public participation and advice
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* Decreasing subsidies
* Disturbed seascapes
* Lack of space

Stopcontact op zee
Oude zone 225 km?

NEDERLAND

Gebieden voor hernieuwbare

energie (windmolens) Mariene Innovatielocatie

Nieuwe zone 281 km?

@ C Ankerplaats )

Zones voor commerciéle

en industriéle activl'lehen
(Bmhormdo natuurgebieden }
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Monitoring

The WinMon.BE philosophy
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1. Combine in situ BACI and
gradient design data
collection, in situ
experiments and lab
experiments

Selection of most pertinent
operational questions.

Smart and well-considered
data collection needed.

fT]USGUfT]m

Offshore wind farm monitoring should ideally
comprise two parallel and complementary
monitoring tracks.

\

Targeted monitoring

» Focus on a posteriori resultant
effect quantification

» Observing rather than
understanding impacts

» Basis for halting activities
« Spatial area-specific

» Most often mandatory

\

» Focus on cause-effect relationships
of selected, a priorni defined impacts

» Understanding rather than
observing impacts

» Basis for mitigating acfivities
- Spatially generic

* Most often not mandatory



Challenge 1: Flexible research designs
Using monitoring funding from offshore wind industry

Small-scale distribution of cod
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Distance from foundation

Fish densities
— up to 29.000 individuals of pouting per wind turbine...

Stomach content analysis and fithess consequences

— Hard substrate epifauna is an important food source for pouting...
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Challenge 1: Flexible research designs

Using regular funding for research

ALE-M

14

Functional biodiversity in a

Changing sedimentary Environment:

Implications for biogeochemistry
and food webs in a managerial
setting.

Focus:

e [ffects of fining and hardening
on biogeochemical cycles and
food webs

Research designs:
e Field campaigns and lab
experiments, modelling

pEﬁSUi DE

EXPERIMENTAL APPROACHES TOWARDS FUTURE SUSTAINABLE
USE OF NORTH SEA ARTIFICIAL HARD SUBSTRATES

ExPERiIimental approaches towards
Future Sustainable Use of North Sea
Artificial HarD SubstratEs

Focus:

e [ffects of offshore wind farms on
biogeochemistry and food webs...

e ...under changing climate and co-
use conditions

Research designs:
e | ab experiments and
modelling
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mMUsSeum = Challenge 2: Selecting pertinent operational questions
Science — Public/policy interface

o Step 2: Step 4. Step 6:
= |dentifying Long-listing Monitoring/
8 overarching questions operational questions Research
"""'""""""""“/Z'""""""'x\'“ """"""""" 7Z """"""'“\'“ """""" 7Z """""""" >
& Step 1: Step 3: Step b:
i S Scoping for societally Verification Selecting
%% major concerns overarching questions operational questions
wm O

Example: Wind farms in marine protected areas?

Negotiation process (February 2018-July 2018)
e Public: eNGOs + Belgian Offshore Platform  €+500,000

* Policy: Federal Ministry for the North Sea e 2019-2022
e Science: Royal Belgian Institute of Natural Sciences e + nature-inclusive construction

Research programme:

»




mMUsSeum = Challenge 2: Selecting pertinent operational questions
Science — Public/policy interface

Major/public concern:
® Effects of offshore wind farms that compromise

reaching conservation objectives for a given MPA?
. (XN}

Overarching questions:
® Effects on long-lived benthic organisms
of gravel/boulder beds?

Operational questions:
® Spatial extent and magnitude of siltation of gravel beds due to offshore wind farms?

® Sensitivity of gravel/boulder bed fauna to siltation?
. e



MUsSeumM = challenge 3: Smart and well-considered data collection
“Turning off the DRIP”

Wilding et al., 2017

Phase | - Pre-sampling receptor/metric identification, threshold setting /justificaiton

What do we want from
/oceans? Understan d spatio-

onitorin

YES |

N O
¥ NO:
Can data Collect data, update
tem models/
ystem-scale- — —— 3OS
8! NO levant data be e ecosystem- scale
feasible and cost- —l llected understanding

effective?

Evaluate
NO=p- purpose, do not

add to the DRIP

YES Conduct samplin, g and I o .
aaaaaaaaaaaaaaaaaaaaaaaaaa
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Thresholds
exceeded? LIKELY
UNLIKELY ]
Phase Il Decision making MAIVBE
UUUUUU l
eeeeeeee m Update Implement mitigation
models SRR ecosyste m
model
Cease/reduce/ Con:nue
change focus of Y oF e'?t a
X monitoring TROIBEOTH g

Data rich, information poor

* Many monitoring programmes =>
data-rich

* Poorly designed monitoring
programmes => information-poor

\ 4

» Carefully consider the selected
operational research questions

* Tackle only those for which a reliable
monitoring/ research scheme can be
developed and executed



Monitoring

About concerns and opportunities
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Flight altitude

Habitat loss

Gannet

-throated diver

> —

Kittiwake

Collision

Extra
Food resources

Lesser black-backed gull

Cormorant

Common tern

Displacement

>
Attraction



Tadpole fish ...Rare fish... Ballan wrasse

Tompot blenny

mUSPUfﬂB

Longspined bullhead



Pouting ...Commercially important species... Atlantic cod

1000’s 10’s
European lobster Edible crab
10’s 100’s

museumm



C-Power
wind turbine D6

Tagged G

Atlantic cod

2
W s

Receiver

. b

.
. ‘ !
A —
) i T

:‘ i,“ ’ -
yr ™
4 "
. h"‘,-,. A "

_|_
C-Power
wind turbine D5




Species richness - macrobenthos

B Hard substrates 264 species

® Sandy sediments /
91 species /

10

81

‘No wind turbines Wind turbines
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Biomass
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Jassa herdmani Offshore wind turbines: Brittle star
The kingdom of suspension feeders

Blue mussel

Tubularia Anemone



Currents

® ® Organisms

® museum






Redistribution of organic matter
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Offshore wind turbines:
surrogates for gravel bed ecosystems?
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90 Most “valuable”
species

(Vg

v

O Intertidal species
()

O

(Vg

G

O

— Opportunistic species
()

O =0

g 20

zZ

10
» 0
E Gravel beds Erosion Turbine
museum

protection layer



To wrap up

Conclusions
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Tijdens heien

Procedure met inspr

Habitatverlies

510N

Offshore wind farm monitoring should ideally
comprise two parallel and complementary
monitoring tracks.

51°40'N

51730N

« Focus on a poste L relationships
effect quantification

g rather tha Vrstanding rather than
\ding impacts 7erving impacts

51°20'N

« Basis for halting activities « Basis for mitigating activities

« Spatial area-specific « Spatially generic

51°10N

* Most often mandatory « Most often not mandatory
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Soortenrijkdom - benthos

m Soorten van harde substraten

m Soorten van zandige sedimenten 264 soorten
100
91 soorten
164
Zonder windmolens Met windmolens
90 Meest
“waardevolle”
soorten D ——
5 ‘ Intertidale soorten
put
(o]
(@]
w
f_U ‘ ' Opportunistische soorten
—
C
[g°]
<
m U s e U m Grindbedden So0ur Turbine



on the Marine Environment

T e »

SERIES

Edited by

ASSESSING AND MANAGING | Steven Deg’“’\ ‘
Robin Brabant

EFFECT SPHERES OF INFLUENCE | Bob Rumes

Laurence Vigin

https://odnature.naturalsciences.be/mumm/en/windfarms/

%+

i

g\

moseum®) museumB



