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Abstract

 The opportunity exists to combine agquaculture and coastal defense in Maine, given the prevalence of coastal erosion in the area as an issue, and the large economic sector of shellfish farming.
* This study looks to examine this potential by quantifying the wave attenuating properties of submerged oyster aguaculture cages, using in-situ wave measurements and a Smooth Particle Hydrodynamics

computational fluid dynamic model.

Liam Hanley, EIT, MS Civil Engineering
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* Wave decay of up to 80% for ~4 second waves was seen over 30 m of oyster cages, where |less-steep waves and shorter waves were attenuated more. Added mass drag dominated wave attenuation
compared to friction, supported by KC (Keulegan Carpenter Number). Wave attenuation likely affected mean water levels through gradients in radiation stresses, and set up in mean water levels reached up
to 5 cm when including tidal currents, indicating that scaled-up versions of bottom oyster farms could have implications on coastal circulation in semi enclosed systems

« Future research should explore optimization of bottom oyster farms to reduce a broader range of wave environments, while assessing the secondary effects of wave attenuation on ambient hydrodynamics.

Introduction

Coastal and estuarine shorelines are some of the most eroded In

Field studies were performed at Maine Ocean Farms, an oyster

%1073

297

SUBMERGED OYSTER AQUACULTURE CAGES
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This study looks to:

« Study the wave attenuation performance of bottom-lying
oyster cages their potential effects on mean water levels.

By :

« Quantifying the wave attenuation properties of bottom lying
oyster cages with field investigations of an overwintered oyster
farm in Casco Bay in Maine.

« Utilizing a validated numerical model to investigate the wave

A 60-m long numerical flume was generated in DualSPHysics, a

Smooth Particle Hydrodynamic Model. The flume was created in

2D with a iy, of 0.02m.

« Floating oyster bags were given a relative weight of .9 to allow
for some buoyancy.

* Simulations run for 10 times the peak period.

Discussion/Conclusion

 To determine effectiveness as a coastal protection strategy, its important to compare
the effectiveness of this method to studies on other submerged structures used in

industry.
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