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As Canada’s marine renewable energy sector expands, developers and regulators have an
opportunity to assess potential impacts of underwater acoustics with comprehensive
ecological approaches. Offshore wind installations, as well as other marine construction
projects, often include pile driving, a complex sound source that spans both water and
sediment environments producing pressure, shear, and interface (Scholte) waves. Assessing
exposure to this energy has traditionally focused on predicting pressure waves, including
particle motion, in the water column. Little attention has been given to shear or interface
waves in the sediments or along the water-seafloor interface. However, these waves can
carry energy back into the water column past noise abatement systems or can possibly
impact marine species on or near the seafloor.

This study investigated the acoustic (pressure) and elastic (shear and Scholte) waves
created during pile driving. A multilayered, 3D spectral element model was developed to
predict the vibroacoustic (pressure and particle motion) field created in the water and
sediment layers during the installation of large, thin-walled, cylindrical monopiles for
offshore wind infrastructure. The flexibility of the spectral element model also allowed for
the creation of a digital twin of a pin pile installation. Animations demonstrate the
vibroacoustic propagation in each of the layers.

Predictions of the sound fields from real-world impact and vibratory piling scenarios will be
presented and compared to measurements made during installations. The results
demonstrate that a complex, 3D model that incorporates acoustic and elastic waves is
needed to accurately characterize pile driving as an acoustic source. Particular attention to
the sediment and water-seafloor interface is needed to estimate the exposure of benthic
species, such as economically important groundfish and marine invertebrates. Including
sound propagation within the water column and seafloor in one 3D model provides the
comprehensive ecological approach needed to fully characterize potential effects.
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