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Why is biodiversity important to QOrsted?

The world needs to accelerate the
transition to green energy

Scaling up renewable energy at the pace
required will have increased local
environmental impacts

We must continue to find ways to build in
balance with nature

As Orsted accelerates the build-out of
green energy, we will work with a greater
number and more diverse set of
ecosystems

. Orsted



Our biodiversity
ambition

As part of Orsted’s new 2030 strategy, the
company has set the ambition to deliver net-
positive biodiversity impact in all renewable
energy projects it commissions from 2030,
strengthening the green energy build-out in
balance with nature
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The challenges in achieving our ambition

NTEN. Understanding our current biodiversity footprint and to measure it

Delivering net positive in dynamic marine ecosystems

NP Increase in initial investment

\é Managing stakeholder expectations and views in multiple market
Adapting to the changing policy landscape

S0 Potential conflict with other sea users
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Our impacts on offshore biodiversity can largely be grouped into five key biodiversity
features

~ e




The mitigation hierarchy

A
_\

Offsetting

Restoration

Minimisation
& mitigation

Avoidance

Compensates for unavoidable residual biodiversity loss from
development projects, achieving a net gain of biodiversity

Drsted example: Deploying artificial cod pipes at Borssele

Aims to return an area to the original ecosystem present before
impact

Orsted example: Restoring benthic habitats area of biogenic reefs
or boulder reefs disturbed during construction

Aims to minimise and mitigate for impacts that cannot be avoided

Drsted example: Using noise mitigation technology (e.g. bubble
curtains) during installation

Avoids disturbance of biodiversity from the outset during
development

Drsted example: Avoidance by use of low noise foundation and/or
installation methods

Source: International Union for Conservation of Nature; OECD; The Biodiversity

Consultancy
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2030 Ambition, we've already started

Borkum Riffgrund 2

Bubble curtains were deployed

during installation of the install 10 biohuts at Port of

rmonapile foundations, helping Grenaa to shelter to juvenile
protect marine wildlife fish

Launched global ambition for
Met Positive Impact on
biodiversity at all projects
commissioned from 2030

Collaberation with WAWF to

2018 2021 2022

@rsted announced £2.8m
seascape restoration
project in the Humber
estuary in the UK

2020 2021
Installation of four purpose- Building four artificial nesting @rsted and
build cod artificial reefs to towers for black-legged WWF have
improve habitat for cods kittiwakes to protect birds deployed 12

3D-printed
reef structures
on the seabed
inthe
Kattegat

Borssele

Hornsea 3 Anholt

v

@rsted supports
the The Coastal
Life project on
seascape
restoration in
four different
locations in
Denmark
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How we’ll go about meeting our net positive ambition by 2030

2023-2029
Establish how to integrate
this into our business

2021 ‘
Launch of net positive

ambition and Drsted’s 2022-2023

biodiversity programme
Y Prog Examine existing and future
offsetting actions across ‘

different asset types

2021

Develop full programmmatic 2030
approach

Asset projects with net
positive impact
commissioned
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UnNo-X — An Underwater Noise Competence Centre

Gather, maintain and employ latest
knowledge in our asset projects

© = ©®

l Hammer energy

Environment

- R&D Projects Competence Regulqtlon Primqry
- PL activities Centre .
- Asset Projects noise

—#

Modelling

Develop new knowledge and solutions
through R&D projects to mitigate market Installation
and project risks

@O=@=® e

- Market needs R&D Projects Competence /| Gy -
- Bid criteria Centre /[ T
- Biodiversity
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&%= driving on harbour porpoise abundance

in the German Bight including during
pile driving.

DEPONS: Disturbance effects on the

/odus harbour Porpoise population in the

Offhare Win
= A

* ORJIP  ADD:
. Improvements to standard mitigation

North Sea. Project Partner.

Use of ADDs &

measures during pilling

—

B»RA BORA:improved knowledge of

o
arjip

UnNo-X: Some Previous / Current Activities

Environmental studies

~ GESCHA | & II: Effects of offshore pile

Low-noise installation

techniques and mitigation

‘Izi f Full-scale test of vibrodriving at Anholt
“ OWF 2012

1\ 4 Participation in Carbon Trust VIBRO JIP
M' 2l \ith tests at Cuxhaven

underwater acoustics

COMPILE II: A real-life benchmark
scenario for pile driving noise
estimations

ORIJIP ReCon: Study to investigate
modelling and reduce conservatism in
noise impact assessments for a more

realistic assessment. On Project Expert 4 BLue Participation in Blue PILOT test through
Panel the Carbon Trust OWA programme

ORIJIP RaDIN: Study on the range-
dependent nature of impulsive noise -
analysis of existing data and
development of method for
incorporation into noise impact |
assessments. On Project Expert Panel. |

o Co-development of the IHC NMS

®Adem Small scale test of the AdBm system in
""""" “" Belgium with DEME offshore (Geoseaq)

i Part participation (only noise

""""" “" measurements) in the test of the AdBM
noise abatement system at the Norther
OWEF.

SIMOX (Sustainable Installation of XXL
Z . . . o

s|mox Monopiles): aims to have innovative
technologies for the installation of large
wind turbines commercially available.
Part of Steering Committee.
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PROJECT FUNDAMENTALS

Site
Water Depth

Soil
Current

Foundations

Shallow Water Gravity Deep Water Gravity
Suction Bucket Jacket ¢ )
Piled Jacket
Monopile

Floatine

Installation Vessels

Jack Up
Dynomic Positioning (DP)

Installation Methods

Pile Driving Methods
Standard Hydraulic Hommer
Long Pulse Driving

Vibro Driving
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REDUCING NOISE IMPACT

2

Automated Camera System
Visual Observation

W
S - 2

L NN ? Drone

Visual Observation

-, Human Observer

-— ‘I . .
PAM Buoy sl v )2 Visual Observation

Satellite
Visual Observation
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lterative process during project development phase
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Larger Turbines...Larger Foundations! / ?




What is the Future for Foundation Installation

Gravity Base
Foundations?

Vibropiling? Noise Abatement / & .

Reduction?

Alternative piling /
foundations?

Suction Bucket Jackets? Alternative Piling?



How to Drive Future Reductions in Underwater Noise Effects

Continue to drive
innovation through

Underwater noise is ‘ biodiversity and
largely dependent on the ecology initiatives in the
installation methodology Foundations will increase bid process

in size as the need to

increase output and
efficiency continues to

grow

used, ground conditions
and the foundation type

and size

Are we reaching the limit
of what current noise
abatement systems are
capable of?
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How @Orsted works with innovative monitoring

Acoustic telemetry NL: Collection of data on Atlantic cod behaviour
around cod pipes using acoustic telemetry coupled with acoustic tags
together with Waagening University.

Acoustic telemetry US: Receivers in the water year-round to monitor for
tagged fish. Species that will be tagged include black sea bass, horseshoe
crabs, bluefin tuna, shortfin mako sharks, and blue sharks. Off the NE US
coast Drsted are deploying dozens of receivers. Many existing receivers are
located inshore, but the presence of OWFs can extend coverage.

Real-time monitoring of marine mammals US: Partnership with
ThayerMahan and Scripps Institute of Oceanography, amongst others, to
demonstrate the use of advanced monitoring technology during
construction activities. This included advanced technologies for thermal
imaging and directional hydro-acoustics with species classifiers to increase
understanding of marine mammal distribution and behaviour and facilitate
effective marine mammal mitigation procedures during construction.
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