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7 Negative effects offshore wind for birds

Direct Indirect
Collisions Habitat loss Barrier effect Disorientation
Mortality Avoidance behaviour Reducing free movement (Mandatory) Light pollution

’ ECOWENDE Teaming up with nature 8 May 2025



Impact mitigation measures

Adaptive mitigation

A Bird deterrence and adaptive curtailment for
Kittiwake , Herring Gull, Great Black Backed Gull,
and Northern Gannet

A Location specific curtailment for migratory
birds

Static mitigation

To

Increased lower tip height (35m) at 75%
of wind farm

Corridor

Reduced lighting

T To I

Coloured blades
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Coloured blades as mitigation measure
for reducing collision mortality

Lizanne Jeninga
Ecologist Waardenburg Ecology




Collision risk

Is influenced by environmental factors and is
species - specific:

Flight behaviour

Visibility of the wind turbine blades >
avoidance behaviour
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Increasing visibility

Measure: coloured and patterned
rotor blade(s)

® Potential mechanisms:
© minimize motion smear

O Increase contrast with the
background

o increase the flickering cue

¢ Relatively cheap (particularly if
applied from construction)

Hodos, W. (2003). Minimization of Motion Smear: Reducing
Avian Collision with Wind Turbines; Period of Performance:
July 12, 1999- August 31, 2002 (No. NREL/SR500 - 33249).
National Renewable Energy Lab.(NREL), Golden, CO
(United States).

10

’ ECOWENDE Coloured blades and bird flight behaviour
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Paint it black: Efficacy of increased wind turbine rotor blade
visibility to reduce avian fatalities

® 7.5years of null monitoring + 3.5 years of Roel May 5%, Torgeir Nygérd, Ulla Falkdalen, Jens Astrém, @yvind Hamre, Bard G. Stokke
treatment (1 blade black) First published: 26 July 2020 | https://doi.org/10.1002/ece3.6592 | Citations: 34
0 . . .. .-
70% reduction in collision victims = ceriONS @ ppF X TOOLS < SHARE
(all species combined)
Abstract
¢ Small sam p|e size As wind energy deployment increases and larger wind-power plants are considered, bird
fatalities through collision with moving turbine rotor blades are expected to increase.
@) \V/ ntr However, few (cost-) effective deterrent or mitigation measures have so far been
4 black vs 4 control f ffective d g h far b
developed to reduce the risk of collision. Provision of “passive” visual cues may enhance
o 42 dead birds of 15 species: raptors, seabirds, the visibility of the rotor blades enabling birds to take evasive action in due time.
waders and passerines Laboratory experiments have indicated that painting one of three rotor blades black
minimizes motion smear (Hodos 2003, Minimization of motion smear: Reducing avian
e Recommendation: to replicate the study with more collisions with wind turbines). We tested the hypothesis that painting would increase the

visibility of the blades, and that this would reduce fatality rates in situ, at the Smala wind-

treated turbines or to implement the measure and power plant in Norway, using a Before—After—Control-Impact approach employing

monitor collision fatalities

May R, Nygérd T, Falkdalen U, Astrém J, Hamre @, Stokke B. 2020. Paint it black: Efficacy
of increased wind turbine rotor blade visibility to reduce avian fatalities. Ecology and
Evolution. Ecol Evol. 2020;00:1b9.
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Is a black blade effective in reducing collision - related
mortality at wind turbines in general?

Vo
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Eemshaven, Netherlands

® 14 wind turbines b 7 sets (control and impact)

® |ocation: Wind farm Eemshaven, located in the
north of the Netherlands in a harbour on the
border of the Wadden Sea

® Large range of species present and/or passing,
and relatively much collision victims each year

Study Initiated by

W provincie
R groningen [IRWE

Study executed by

“ WAARDEN (\
BURG w.\ A&W ecorocica consuurants
Ecology ——
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- Eemshaven, Netherlands |

~ Consisted of different studies:

=

. _Aeronautical research .~
Technical checks

ZWEMT: expansion of monitoring by technology
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Design mortality study Eemshaven

A BACI design (Before bAfter bControl bimpact )

_ Before (B) Null monitoring:
Z After (A) ‘\\/ Impact monitoring:
Control (C) Impact (/) y 2022-2024

ﬁé
=
—=(
—=x
—
—
—=
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Preliminary results and conclusions
mortality study Eemshaven

® Field study completed, and data analysed b publication of results expected May 2025
® Results presented so far: null monitoring and first year impact monitoring:

© Main species groups among victims: songbirds and gulls

o Lots of year -to-year variation in the data

o No clear reduction in number of victims at the impact turbines (with black blade) visible after a year
mmmm) 70% reduction as seen on  Smgla unlikely

What to be expected ( May 2025 )?
o Final results with two years of impact monitoring
O Species group - specific analyses

o Analyses for day and night active species

ﬂ ECOWENDE Coloured blades and bird flight behaviour
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Results radar study Eemshaven (part of ZWEMT)

Night

Day
Flight height 200+ | .
No difference in flight height 150 - |
between wind turbines with and
without black blade.
0+ | | _— | | | |

® °~ @+ © & @ °
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Results radar study Eemshaven (part of ZWEMT)

Day

Night

_ 50+
Flight speed

40-
No difference in flight speed

between wind turbines with and
without black blade.

10+

flight speed (m/s)
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Results radar study Eemshaven (part of ZWEMT)

Straightness 1.00+

No difference in straightness
between wind turbines with and
without black blade.

0.751

straightness
o
13
o

0.25+4

0.00+
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HOpeerld, South - Afrlca Source: Birds & Bats Unlimited

® 16 months.

® 20 turbines: 4 with patterned blades and
16 control turbines.

® Mostly Bokmakieries and Cape Spurfowl, but
also two raptor species: Peregrine Falcon and
Black shouldered Kites, as well as korhaans,
grebes, doves, and canary

® Since start of experiment, no fatalities were
found anymore at the patterned blade
turbines.

® Statistical tests comparing observed vs
expected fatalities b before and after
treatment:

mmmm) Patterned red blades significantly
reduces the number of avian fatalities.

Birds & Bats Unlimited 2024. First annual report on effects of Patterned blades on
avian fatalities at the Umoya Wind farm, Hopefield. Unpublished report to Umoya
Energy. Birds & Bats Unlimited, Cape Town.

’ ECOWENDE Coloured blades and bird flight behaviour 8 May 2025 21



Source: PacifiCorp
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Coloured blades as mitigation measure

® Bringing together different study results

® Motion smear vs contrast b importance in visibility

® Developing conceptual framework for improving visibility of wind turbines for birds

‘ Optimal colour and/or pattern? Black and white b most contrast. Also good results with
red and patterns?

‘ Likely, a difference in effectiveness between species(groups) and environment

Blary et al. 2023. Detection of wind turbines rotary motion by birds: A matter of speed and contrast. Conservation Science and Practice 5(10).
DOI:10.1111/csp2.13022

Contrast sensitivity:

Blary et al. 2023. Low achromatic contrast sensitivity in birds: a common attribute shared by many phylogenetic orders. Journal of Experimental
Biology 227(3). DOI: 10.1242/jeb.246342
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C o cooo e e T T T e .. , . ammals), with high
variability between species. This variability is partly related to phylogeny but appears to be independent of image brightnes *B
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Wind. It means the
world to us.

Red blades

Krzyszto f« . "0 @
Lead Project Manager Construction Vestas
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Beta: Vattenfall and Copenhagen Infrastructure Partners
- Gamma: Tender award expected in 2025
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Specifications
Location: 53 km from IJmuiden
Operational capacity: 760 MW
Production: 3.3 TWh/year
Average wind speed: 10 m/s
Water depth: 26-30 m
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Vestas and Ecowende

52 V236 - 15.0MW wind turbines

Engineering , supply and logistics, installation,
commissioning and service scope

Global supply chain

Quality and HSSE assurance

Project specific development and realisation
of ecology scope
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Red blades: technical setup

Basedon -~ ' _ , _ . 'requ8st, Vestas developed project specific offering of red
blades

Why red?

A Red passed testing and met visibility/ecology criteria

A Red color: RAL3020, using aviation - style paint system
A Tip end, root end, and LEP unchanged

Blade configuration
A Each set = 1 red blade + 2 standard blades

A All red blade sets will be individually mass - balanced

Complexity Across Value Chain
A A-typical product introduces complexity from design to
installation

A Tight alignment required between manufacturing and
construction programmes

’ ECOWENDE

7 wind turbines
- with 1 red blade




Installation and
project execution impacts

Manufacturing and logistics
A Blades produced at a V236 facility
A Delivered as full sets

A Early delivery needed to mitigate project risk

Construction Constraints
A Red blades only for pre - selected WTG locations

A Reduced installation flexibility due to fixed placement

Logistics
Dedicated storage at Eemshaven with layout allowing
access between blades
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Effectivity coloured
blades

Research and monitoring of red blades
iIn Ecowende wind farm

Nienke Heida
Bird Expert Waardenburg Ecology




Monitoring effects

® 14 turbines, 7 pairs, one with red blade,
one without

® Spread throughout windfarm

® 5 turbines with extended hub height,
2 turbines with regular hub height

® Monitoring for 2 years, year -round
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