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Abstract

Recent endeavours have focused on the possibility of developing multi-use ma-
rine areas that integrate aquaculture with marine renewable energy device de-
ployment. This work investigates both the individual and the combined im-
pacts of suspended long-line mussel farms (canopies) and tidal stream devices.
An amended version of an existing three-dimensional hydro-environmental code
was used to describe the effects of both the aquaculture canopies and the tidal
energy devices. The model was applied to a designated tidal energy test site
on the East Coast of the United States, Cobscook Bay, ME. The quantifiable
energy production capacity of the tidal stream devices with and without sus-
pended canopies was considered. The effects of both types of structures on
hydrodynamics and solute transport were analysed including flushing studies to
quantify renewal timescales in the bay. Results demonstrate potential to opti-
mise energy generation by combining turbine arrays with suspended aquaculture
canopies. Combining MHK and aquaculture installations did not significantly
impact the physical environment beyond the effects of the aquaculture canopies
alone. Moreover, the potential energy production capacity was increased by
up to 19% due to flow diversion and acceleration induced by the aquaculture

canopies.
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