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OVERVIEW
• Where it began for RPS

• Changing Legislation

• Supporting Licence Applications

• Supporting Research

• How things have changed

• Modelling now and into the future
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Supporting the 
Aquaculture Industry

Small beginnings

• What we were doing
– Site selection
– Site characterisation
o Mooring design
o Accessibility

• MIKE tools 
– MIKE classic for tidal flows
– MIKE 21 NSW

Bantry & Dunmanus Bay
1:50 year waves from 240°
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• Full EIA required for Aquaculture Licence
– Assessment of EQS
o Nitrogen & Phosphorus
o Medication treatment residues

• What were others doing?
– Scottish Practice 
o SAMS DEPOMOD
o SEPA guidance 

– Netherlands
• Needed an Irish Approach

European Water Framework Directive (WFD) adopted under SI 272 of 2009 
European Communities (Control of Dangerous Substances in Aquaculture) Regs (SI 466 of 2008)

Then things began to change
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Develop modelling strategies

Our response

• What we were doing
– Modelling waste streams
o Feed & faeces
o Medicinal discharges
o Chemical discharges
o Lice dispersion

• MIKE tools 
– MIKE classic
– MIKE NPA –
o decoupled & sub-grid 

– MIKE AD

Later
– MIKE FM
– MIKE PT
– MIKE AD

Average Nitrogen 
Concentration 
from all sites in 
Bantry Bay
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Supporting research
Sea Lice
• What we were doing

– Examining potential for farm origin lice to infect wild salmon
o Farm sites to estuary 
o Site to site
o Infestive stage

2-stage model
o Theory of geotaxis

Edit HPQ

• MIKE tools 
– MIKE classic
– MIKE NPA – (no ABM or EcoLab)

Lough 
Swilly

Ebb Tide
45m model
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• Aquaculture practices
– Organic farming with cleaner fish
– Single Bay Management
– Lice treatments
o Targeted in feed or well boat
o Freshwater 

• Legislation & licencing
– Very few licences have progressed
– Public opinion is very strong
– Irish Government Bodies are examining all licence applications
o Model audits by Marine Institute
o Prescribed model calibration standard
o Developed a stepwise approach (e.g. 2D or 3D) 
o Standardise approach (Lice Track European funded research)

How things have changed

J. Sutherland et al. (2004), 
Evaluation of coastal area modelling 
systems at an estuary mouth. 

Coastal Engineering 51, 119– 142.

Time 
Series Comparator
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Changes from those early models

MIKE modelling now

• Benefits of FM and modular execution (and decoupling)

• 2D model with 3D mechanisms
– Many Irish sites are open, well flushed and mixed
– No density stratification so depth averaged models may 

applied for solutes (AD)
– Particle Tracking current profiles
o Reduced currents due to bed shear - settled solids
o Surface wind induced flow - lice dispersion

Roaringwater Bay SW Ireland
Flood tide current & dispersion
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• Modelling of lice may be complex 
because of their behaviour and life cycle
– ABM templates 
o Infestive stage only
o ‘Lock in’ vertical position
o Nearshore mechanisms
o Standardised modelling output 

• Going forward
– More on lice behaviour – ABM rules
o Light attraction
o Freshwater avoidance where 

stratification does occur

MIKE modelling now
Increased functionality

Lice distribution in Lough Swilly
with westerly wind
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