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Introduction

Offshore wind energy is deemed an essential element in the global transition to sustainable
energy by our current Labor Government. However, the environmental costs, particularly to
marine life, must be critically evaluated to ensure that renewable energy development does
not come at the expense of biodiversity. This submission provides an in-depth analysis of the
environmental impacts of offshore wind farms on marine mammals, focusing on the
detrimental effects of noise and vibration. The analysis draws on global studies, scientific
surveys, peer-reviewed papers, and field observations to present a comprehensive overview
of the issue.

Global Impact on Marine Mammals: Noise and Vibration

Marine mammals, particularly cetaceans such as whales and dolphins, are highly reliant on
sound for essential life functions, including communication, navigation, and foraging. The
introduction of anthropogenic noise from offshore wind farms poses significant threats to
these species. This section reviews global evidence from various offshore wind projects to
illustrate the scale and nature of these impacts.

1. Pile Driving and Construction Phase Impacts

The construction of offshore wind farms, particularly the pile driving required to install
turbine foundations, generates intense underwater noise. This noise can exceed 200 dB at the
source, capable of causing auditory damage and inducing behavioural changes in marine
mammals. The following studies highlight the extent of these impacts:

e Thompson et al. (2013): Conducted a comprehensive study in the North Sea, where
the construction of offshore wind farms led to a significant displacement of harbour
porpoises (Phocoena phocoena). The study observed a 50% reduction in porpoise
activity within a 20 km radius of the construction site during pile driving activities.
The porpoises did not return to their pre-construction distribution patterns even after
the cessation of pile driving, suggesting long-term habitat displacement.

e Dihne et al. (2014): Investigated the impact of pile driving on harbour porpoises
during the construction of the Borkum Riffgrund wind farm in the German North Sea.
Their findings indicated that noise levels exceeded 160 dB up to 10 km from the
construction site, leading to temporary threshold shifts (TTS) in hearing and causing
the porpoises to flee the area. The study highlighted the cumulative impact of multiple
wind farms on regional porpoise populations.

2. Operational Noise and Chronic Disturbance

Once operational, offshore wind farms continue to produce noise, albeit at lower levels than
during construction. However, the continuous and pervasive nature of this noise can result in
chronic stress for marine mammals, affecting their behaviour, health, and survival.
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o Tougaard et al. (2009): Conducted long-term monitoring of noise impacts from
operational wind turbines on harbour seals (Phoca vitulina) in Denmark. The study
found that even low-frequency noise (below 500 Hz) from wind turbines caused seals
to avoid traditional haul-out sites near the wind farms, leading to reduced breeding
success and potential long-term population decline.

o Kastelein et al. (2013): Explored the effects of low-frequency noise generated by
offshore wind turbines on the echolocation abilities of bottlenose dolphins (7ursiops
truncatus). The study demonstrated that prolonged exposure to turbine noise reduced
the dolphins' foraging efficiency by impairing their ability to detect prey. This
reduction in foraging success was linked to increased stress levels and decreased
reproductive rates.

3. Cumulative and Synergistic Effects on Marine Mammal Populations

The cumulative impact of multiple offshore wind farms, combined with other anthropogenic
activities such as shipping, fishing, and oil exploration, can exacerbate the stress on marine
ecosystems. The synergistic effects of noise pollution, habitat loss, and changes in prey
availability pose significant threats to the long-term viability of marine mammal populations.

e Wright et al. (2020): Provided a comprehensive review of the cumulative sound
exposure from offshore wind farms in the North Atlantic. The study emphasized that
cumulative noise exposure could disrupt the migratory routes of baleen whales,
leading to decreased reproductive success, population fragmentation, and increased
mortality. The authors called for more stringent cumulative impact assessments in the
planning of new offshore wind projects.

e Richardson et al. (1995): Discussed the potential for synergistic effects between
noise pollution and other environmental stressors. The study highlighted that marine
mammals exposed to both noise and chemical pollutants showed higher rates of
disease and mortality, underscoring the need for integrated management approaches
that address multiple stressors simultaneously.

Case Studies and Evidence of Impacts

This section presents case studies from around the world, illustrating the varied impacts of
offshore wind farms on marine mammals. These examples highlight the need for region-
specific assessments and mitigation strategies.

Case Study 1: North Sea (Europe)

The North Sea has become a hub for offshore wind development, with numerous wind farms
constructed over the past two decades. However, this region also supports some of the most
important habitats for marine mammals, including harbour porpoises and minke whales
(Balaenoptera acutorostrata).

e Brandt et al. (2011): Conducted a study on the effects of pile driving noise on
harbour porpoises at the Horns Rev II wind farm in the Danish North Sea. The study
found that porpoises were displaced from the area during pile driving, with recovery
taking several days after construction ceased. The authors noted that repeated
exposure to pile driving noise at multiple wind farms could lead to long-term
population declines.

e Gilles et al. (2016): Explored the impacts of operational noise from the Alpha Ventus
wind farm on minke whales. The study found that the whales exhibited avoidance
behaviour, moving away from traditional feeding grounds near the wind farm. The
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authors raised concerns about the potential impacts on the regional minke whale
population, which relies on these feeding grounds during critical life stages.

Case Study 2: Eastern United States (North America)

The eastern seaboard of the United States is poised to become a major offshore wind energy
hub, with several large-scale projects in the pipeline. However, this region is also home to
endangered species such as the North Atlantic right whale (Eubalaena glacialis).

o Hastie et al. (2015): Assessed the potential impacts of offshore wind development on
North Atlantic right whales. The study highlighted that noise from both construction
and operation could interfere with the whales' communication and navigation,
potentially leading to increased ship strikes and entanglement in fishing gear. The
authors recommended the implementation of stringent noise mitigation measures,
including seasonal construction restrictions and the use of quieter foundation
installation methods.

e Rolland et al. (2012): Documented the effects of chronic noise exposure on stress
levels in North Atlantic right whales. The study found that whales exposed to elevated
noise levels from industrial activities, including wind farm construction, exhibited
higher levels of stress hormones, which were linked to decreased reproductive success
and increased mortality.

Case Study 3: South China Sea (Asia-Pacific)

The South China Sea is a region of high biodiversity, including several species of endangered
dolphins, such as the Indo-Pacific humpback dolphin (Sousa chinensis). The rapid expansion
of offshore wind energy in this region has raised concerns about the potential impacts on
these vulnerable species.

e Wang et al. (2020): Investigated the impacts of offshore wind development on the
Indo-Pacific humpback dolphin population in the Pearl River Delta. The study found
that noise from pile driving and turbine operation led to changes in dolphin
distribution, with a significant reduction in sightings near wind farm sites. The authors
recommended the establishment of marine protected areas to safeguard critical
habitats from wind farm development.

e Chen et al. (2017): Explored the potential impacts of electromagnetic fields (EMFs)
from underwater power cables on marine life, including dolphins. The study found
that EMFs could interfere with the dolphins' navigation and prey detection abilities,
leading to changes in foraging behavior and potential long-term impacts on
population dynamics.

Mitigation Strategies: Global Perspectives and Recommendations
Mitigating the impacts of offshore wind farms on marine mammals requires a multi-faceted
approach that incorporates best practices from global offshore wind development. This
section outlines key mitigation strategies and recommendations based on global evidence.

1. Noise Mitigation Techniques
o Bubble Curtains: The use of bubble curtains during pile driving has been shown to
reduce underwater noise levels by up to 20 dB. Lucke et al. (2011) demonstrated that
bubble curtains effectively mitigated noise impacts on harbour porpoises during the
construction of the Gemini wind farm in the Dutch North Sea.
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o Time-of-Year Restrictions: Limiting construction activities to periods when sensitive
species are not present in the area can help reduce impacts. Diederichs et al. (2008)
found that time-of-year restrictions minimized disturbance to migrating grey whales
during wind farm construction in the Pacific.

e Quieter Foundation Installation Methods: The development of quieter foundation
installation techniques, such as suction bucket foundations, has the potential to reduce
noise impacts significantly. Zhang et al. (2021) explored the use of suction buckets in
the construction of offshore wind farms in China, finding that they produced
significantly lower noise levels compared to traditional pile driving methods.

2. Habitat Protection and Management

e Marine Protected Areas (MPAs): Establishing MPAs around critical habitats can
provide refuges for marine mammals, reducing the risk of displacement and other
impacts from offshore wind development. Wang et al. (2020) recommended the
creation of MPAs in the Pearl River Delta to protect the Indo-Pacific humpback
dolphin from wind farm-related disturbances.

e Dynamic Management Approaches: Implementing dynamic management
approaches that account for the real-time movements of marine mammals can
enhance the effectiveness of mitigation measures. Maxwell et al. (2020) proposed the
use of dynamic ocean management techniques, which use real-time data on whale
movements to inform construction schedules and minimize impacts.

Conclusion
The global expansion of offshore wind energy must be carefully managed to avoid significant
environmental harm. The evidence presented in this submission highlights the substantial
risks that offshore wind farms pose to marine mammals, particularly through noise and
vibration. These impacts are well-documented across various regions, with studies
consistently showing negative effects on behaviour, health, and population dynamics.

We are tasked with protecting our natural environment and its inhabitants for future
generations. The best mitigation is to avoid offshore wind farms in areas frequented by
migrating animals or to seriously restrict them to locations where such impacts can be
minimized.

As David Attenborough wisely stated, "The truth is: the natural world is changing. And we
are totally dependent on that world. It provides our food, water, and air. It is the most
precious thing we have, and we need to defend it." (Attenborough, 2019).

Let this be our guiding principle as we move forward in the transition to renewable energy,
ensuring that our efforts to save the planet do not inadvertently destroy its most vulnerable
inhabitants.
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