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• Dominated by Atlantic Salmon

• 463 licenced marine farms

• 235 operational in last 3 years

• 179,755 tonnes produced in 

2015

Scottish aquaculture



Discharges

• Organic solids

• In-feed anti-parasitic medicines

• “bath” medicines

Variety of environments 

• e.g. sea loch, tidal strait, open

• Impacts vary according to 

hydrodynamics

Expansion to 210,000 tonnes by 

2020 (+20%)

How to accommodate this 

sustainably?

Regulatory challenges



Simple modelling tools

• Driven by ADCP data so use 

uniform flow field

• Simple geometries

• Single discharges only

Limitations

• Limited spatial scales

• No farm interactions

Regulatory challenges



• Too many farms to model!

• Strategic models with specific 

policy challenges

• e.g.

• Sensitive features

• High medicine usage

• Potential areas for 

expansion

• Concentration of farms

• Historical challenges

Model Building…
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• 15+ licenced farms

• High energy tidal straits

• Low medicine usage

• Potential area for expansion

• Need to understand risks to 

wider system

Colgrave Sound 

Model



Colgrave Sound

• MIKE21 FM

• 3 open boundaries

• Forced by PFOW

• Calibrated for flow and

water levels

• Solids modelled using

Particle Tracking module



Organic solids, 5 farms

Suspended solids Deposited solids

• High degree of interaction

• Seabed impacts generally very low

• Highest risk areas identified

• Need to consider other methods 

(e.g. mud, Ecolab)



Carradale Model



Hydrodynamic Model Setup



Hydrodynamic Model



Particle Tracking

Current Biomass (2500tonnes per farm) 5000tonnes per farm



Particle Tracking



Loch Shell – Isle of Lewis

Mid Shell East & West 

StornowayStornoway



Residue Results



Current Measurements

 Investigation of transport mechanism of pollutants in a Sea 

Loch



Model Grid
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90m

127m

192m



Model Results



Tide only

Tide and wind



Summary

• Numerical Hydrodynamic Modelling is required to 

address the challenges of a growing aquaculture sector 

in Scotland

• SEPA are applying MIKE21 FM to a range of locations 

and policy challenges

Next steps

• Investigate most suitable sediment transport approach

• Calibrate for solute and sediment dispersion

• MIKE 3 FM model development where required (e.g. sea 

lochs)


