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North Sea under pressure

Fact: wind energy on the Dutch part
of the North Sea will occupy around

2.600 km 2 (4.5%) by 2030. This will

have an impact on local ecology.

The Dutch government challenged us to

strike the right balance between producing

energy and safeguarding ecological
interests - which can make all the
difference for our future.

We are teaming up with nature to mitigate

the negative effects and stimulate the
positive effects of offshore wind.
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>/ Floating radar

Measure

A Autonomous operation through mix of wave,
wind and solar power and battery storage

A Uninterrupted data collection by the radar
system on the platform.

Goal
A Baseline monitoring of birds and bats

A Proof of concept
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Credit DHI

Measure

Sensors and Al -based algorithms
automatically identify the species of birds of
concern and locate bats in the wind farm
zone.

Goal

A Automatically send signals to advise on
slowing down individual wind turbines if a
priority species of bird or bat is in danger
of collision.

A Filling knowledge gaps.
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Credit CAPE

Measures
|. Pile driving with a vibro hammer

II.  Jetting in support of the vibro hammer on a
few locations

Jetting uses water jets to liquify the

soil so the monopile faces less
resistance

Goal

A Reduce sound disturbance
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Credit NIOZ (Oscar Franken) Credit Luchterduinen
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Tree reefs & oyster hubs

Measure

A Circular and biodegradable reef structures
from discarded fruit trees at cable crossings

A Oyster hub as additional larvae source

Goal
A Provide additional habitat for fish & benthos

A Move towards fully circular nature
reinforcement

A Create a seed population that produces larvae
to facilitate native oyster restoration
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From knowledge gap to data
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Knowledge gap

Effect of
increased

hub height

Systems

Bird detection

Blade collision
monitoring

Subsystems

LR cameras

Bird radar

Blade sensor

Upward looking

cameras

Sensors

4 radars
158 cameras
60 speakers
180 accelerometers
72 microphones
32 antennas

36 abiotic sensors

4 underwater
cameras

F PODs

echosounders
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Energy goes
where

data flows

ICES
CIEM

3 Informatiehuis Marien

HUR Ocean 'l@]

EMODnet

I European Marine
fll Observation and
M Data Network

Centre for the Fourth Industrial Revolution

Public access for external research and academia

WATER WAARDEN
IIIIIII BURG
j E=IIE ¢ GOOF Ecologu
= @ lllllll ° o0
I_RII o0 —— Other
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. partners &
Operational sensor Academia
data Ecology Data Repository COGNITE
Research partners

External data 2024 Baseline

2025 Construction
monitoring

o 2027 Surveys
monitoring
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Our learnings so far

Great challenge and impulse!

Ecological measures are here to stay

Requires strong collaboration for safe project execution
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Subsea baseline
surveys

Key insights into site preparation, baseline
benthic surveys and preliminary findings

Joél Cuperus & Marin van Regteren
Waardenburg Ecology & Ecowende




@f‘ Why baseline studies?

To have a point of reference to compare subsequent studies to.

It is good practice to do this via the Before - After - Control - Impact approach.

Before - After
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adad Overview of subsea baseline monitoring

Ecology scope included In
pre - construction survey

Triple - D dredge & boxcore
survey

eDNA & visual surveys .
“ PAM network
4 December 2024 14
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Ecology scope included In
our pre - construction survey

Sandwave movement

A Sandwaves form an important North Sea
habitat

A We will be studying the impact of HKW VI
on the morphodynamics  of sandwaves
and associated fauna

A Multibeam of sandwave habitat covering
a part of HKW and a reference area
outside HKW
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Ecology scope included In
our pre - construction survey

Sabellaria survey

A Multibeam and Side Scan Sonar

© WTG locations
© Cable traces

© Sabellaria area
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Triple - D dredge & boxcore survey
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Triple - D dredge & box core survey

A 21 dredge tracks to assess macrobenthos inside
and outside HKW

A 32 box cores to assess sediment composition
inside and outside HKW

Boxcore Sample Location

Box corer /'

Dredge Track
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Passive Acoustic Monitoring
(PAM) network BACI set -up

Marine mammals, abiotics and fish
monitoring included in PAM network

Ongoing b started August 2024

A Acoustic sensors

A Current profiler

A Upward facing fish sonar
A Fish tag receivers

A Water quality sensors: water
temperature, salinity, turbidity,
Chlorophyll, etc.

Legend

PAM network voorstel (20240722)
2. PAM + Fish telemetry
Y Acoustic

O Echosounder

Abiotic
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g What comes after the baselines?

Baseline Testing , monitoring Monitoring and research
monitoring and research 1

l l

. Fabrication
Detailed

_ and offshore Operations
design Installation

Front end

engineering
and design

I 2024 20
Detailed research/ Benchmark and re - assess
monitoring plans research questions
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GPS tracking
Great black - backed gull

December 2024

Hannah Madden & Marin van Regteren
Waardenburg Ecology & Ecowende




Above water baseline monitoring birds

Digital Aerial Survey (birds
& marine mammals)

Tagging study GBBG
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Background Great black - backed gull (GBBG)

A Seabirds are declining rapidly worldwide
A Generalist seabird; migratory

A Declining by 1.2 - 1.3% per year globally
(Lopez et al. 2023)

A Knowledge gaps GBBG

o Spatial and foraging ecology poorly
understood

Ecology

“ WAARDEN _
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IKW area and Great black - backed gull

A GBBG identified as vulnerable to Nie
offshore wind farms ( Buij et al. '
2018; Potiek et al. 2019a)

Doggershank

A Collision risk models predict

impact on GBBG population
(Potiek et al. 2022)

A Natura 2000 area 'Brown Bank' in
vicinity of HKW wind farm area,
possible foraging area of GBBG

DUITSLAND

[ nieuw beschermd vogelgebied
[ geplande windmolenparken tot 2030
[ geplande windmolenparken na 2030

VERENIGD KONINKRIJK
NEDERLAND

A HKW area (and other offshore Bruine Bank

\ :"_'__: zoekgebied windmolenparken na 2030
Wlnd farms) located along GBEG /.‘v ) » / = aangewezen als natuurgebied
o I g rato ry o Ute " - voorgesteld als natuurgebied
........... onomische zone
BELGIE ( ©TROUW | BRON: RUKSOVERHEI

Ecology
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Goals and collaboration

A Avoidance, collision risk and displacement of GBBG
by offshore wind farms

A Spatial and foraging ecology of GBBGs

A Deploy GPS loggers on 100 GBBG
(25 per year over 4 years)

0 50 prior to construction HKW

0 50 post - construction

A Few breeding pairs in NL, large breeding populations
in Norway

o Stringent permitting requirements
A Collaboration BirdLife Norway and Waardenburg
Ecology

WAARDEN
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Methods

Ecology
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