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Advanced Solutions to Engineering and Environmental Problems
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Presentation OverviewPresentation Overview

•• Background to project.Background to project.
•• Project approach.Project approach.
•• Project team & roles. Project team & roles. 
•• Work to date. Work to date. 
•• Ongoing work.Ongoing work.

PILOT BAYS
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Project BackgroundProject Background

•• Carrying Capacity and Water QualityCarrying Capacity and Water Quality
## ISA/Aquaculture Forum levelISA/Aquaculture Forum level

•• DCMNR asked BIM to address issueDCMNR asked BIM to address issue

•• BIM team led by Dr. Terence OBIM team led by Dr. Terence O’’CarrollCarroll

•• Related research topics reviewedRelated research topics reviewed

•• Potential partners identified & approachedPotential partners identified & approached

•• Consortium formed in Dec 06Consortium formed in Dec 06

Water QualityWater QualityCarrying Carrying 
CapacityCapacity
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MarGIS™ Hydrodynamic Module 
POM (3D) or DIVAST (2D) @ 50m

Project ApproachProject Approach

MarGIS™ Water Quality Module
& ASSETS Module

Individual Growth Scale Modules
ShellSIM™ & MusMod™

Structures Scale Module
Flow3D™

Farm / Site Scale Modules
Farm™ & MusMod™

Bay Scale Modules
ECOWIN™ & Statistical Upscaling
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BIM Project TeamBIM Project Team

••Project Director: Project Director: Dr. Terence ODr. Terence O’’CarrollCarroll

••Project Coordinators:Project Coordinators: Brian Brian OO’’LoanLoan
BenenBenen DallaghanDallaghan

••Dive & Boat Team:Dive & Boat Team: John DennisJohn Dennis
Geoff RobinsonGeoff Robinson

••Pilot Bays:Pilot Bays: Fergal Fergal GuilfoyleGuilfoyle
Fabrice Fabrice RichezRichez
Mary HannonMary Hannon

••Administration:Administration: Michael Michael DoorlyDoorly
Breda SmithBreda Smith
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Project PartnersProject Partners
National Oceanic & Atmospheric Administration (USA)National Oceanic & Atmospheric Administration (USA)

Suzanne BrickerSuzanne Bricker

MarCon Computations International (IRL)MarCon Computations International (IRL)
Alan BerryAlan Berry

AquaFactAquaFact International Services (IRL)International Services (IRL)
Brendan OBrendan O’’ConnorConnor

Plymouth Marine Laboratory (UK)Plymouth Marine Laboratory (UK)
Anthony HawkinsAnthony Hawkins

LonglineLongline Environmental (UK)Environmental (UK)
Joao FerreiraJoao Ferreira

Great Eastern Mussels (USA)Great Eastern Mussels (USA)
Carter NewellCarter Newell

Blue Hill Hydraulics (USA)Blue Hill Hydraulics (USA)
John RichardsonJohn Richardson

Martin Ryan Institute (IRL)Martin Ryan Institute (IRL)
Michael Hartnett & Declan ClarkeMichael Hartnett & Declan Clarke

Compass Informatics (IRL)Compass Informatics (IRL)
GearoidGearoid OO’’RiainRiain
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Project Partner RolesProject Partner Roles
MarCon Computations InternationalMarCon Computations International

••Hydrodynamic ModellingHydrodynamic Modelling

••Water Quality Modelling Water Quality Modelling 

••Database / data assimilation programDatabase / data assimilation program

••Coupling modelsCoupling models

••Larval modellingLarval modelling

••UpscalingUpscaling

••MarGISMarGIS™™_UISCE_UISCE GIS ApplicationGIS Application

Martin Ryan InstituteMartin Ryan Institute
••Sample analysesSample analyses

••Tidal basin facilityTidal basin facility

••PhD ResearchPhD Research

••Shellfish studiesShellfish studies

••Structure scale hydraulic Structure scale hydraulic modellingmodelling

LonglineLongline EnvironmentalEnvironmental
••ECOWINECOWIN™™ & FARM& FARM™™ models. models. 

••Facilitate predation and resource Facilitate predation and resource 
competition simulation.competition simulation.

••Engage in economic analysis for Engage in economic analysis for 
DungarvanDungarvan and and KillaryKillary..

••Advice on sampling program.Advice on sampling program.

Blue Hill HydraulicsBlue Hill Hydraulics
••Application of structures modelsApplication of structures models

••Guide MRI structures modelling researchGuide MRI structures modelling research

NOAANOAA
••ASSETSASSETS™™ modelmodel

••Model coupling with ECOWINModel coupling with ECOWIN™™
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Project Partner RolesProject Partner Roles

Great Eastern MusselsGreat Eastern Mussels
••MusModMusMod™™ individual growth modelindividual growth model

••MusModMusMod™™ farmscalefarmscale modelmodel

••Model coupling with MarConModel coupling with MarCon

••Husbandry recommendationsHusbandry recommendations

••UpscalingUpscaling to to bayscalebayscale with MarConwith MarCon

••Advice on sampling programAdvice on sampling program

CompasssCompasss InformaticsInformatics
••WFD database guidelines & ISO Standards WFD database guidelines & ISO Standards 

for Metadata.for Metadata.

••Register Metadata.Register Metadata.

••Review historical data, identify and assist Review historical data, identify and assist 
BIM with data acquisition.BIM with data acquisition.

••Integration of existing BIM databases.Integration of existing BIM databases.

••Develop Project WebsiteDevelop Project Website

AquaFactAquaFact International ServicesInternational Services
••Bathymetric surveysBathymetric surveys

••Field sampling & surveys work.Field sampling & surveys work.

••Report production.Report production.

••Assistance with sampling programAssistance with sampling program

Plymouth Marine LaboratoryPlymouth Marine Laboratory
••ShellSIMShellSIM™™ individual growth modelindividual growth model

••Model coupling with MarConModel coupling with MarCon

••Sampling program guidanceSampling program guidance

••Provision of training.Provision of training.

••Advice and assistance in simulation of Advice and assistance in simulation of 
relationship between water quality relationship between water quality 
and shellfish hygiene, focusing and shellfish hygiene, focusing 
upon (i) upon (i) E.coliE.coli and (ii) and (ii) HABHAB’’ss..
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WhoWho’’s modelling what ?s modelling what ?

MarGIS™ Hydrodynamic Module 
POM (3D) or DIVAST (2D) @ 50m

MarGIS™ Water Quality Module
& ASSETS Module

Individual Growth Scale Modules
ShellSIM™ & MusMod™

Structures Scale Module
Flow3D™

Farm / Site Scale Modules
Farm™ & MusMod™

Bay Scale Modules
ECOWIN™ & Statistical Upscaling

LonglineLongline Environmental Environmental 
Great Eastern MusselsGreat Eastern Mussels
Blue Hill HydraulicsBlue Hill Hydraulics
MarConMarCon Computations InternationalComputations International

LonglineLongline Environmental Environmental 
Great Eastern Mussels Great Eastern Mussels 

Blue Hill HydraulicsBlue Hill Hydraulics

Great Eastern MusselsGreat Eastern Mussels
Plymouth Marine LaboratoryPlymouth Marine Laboratory

NOAANOAA
MarCon Computations International MarCon Computations International 

MarCon Computations InternationalMarCon Computations International
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Work to DateWork to Date

••Consultation with industry, ISA, DCMNRConsultation with industry, ISA, DCMNR

••Functional, technical, endFunctional, technical, end--user requirementsuser requirements

••Historical data requested, analysed & evaluatedHistorical data requested, analysed & evaluated

••Site visits, presentations and meetings with industrySite visits, presentations and meetings with industry

••Numerical models developedNumerical models developed

••Exchange of model codesExchange of model codes

••Preliminary forcing of all modelsPreliminary forcing of all models

••FTP site set up for data transferFTP site set up for data transfer

••Sampling program designedSampling program designed…………..
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RCM9s & 
RDCP600sS4 Current Meter

Datasonde
5X’sSeabird CTD

Custom built filtration systems

Sampling ProgrammeSampling Programme 11/17



Sampling ProgrammeSampling Programme 12/17



Numerical Modelling (I)Numerical Modelling (I) 13/17



Numerical Modelling (II)Numerical Modelling (II) 14/17



Ongoing Work Ongoing Work (sampling & analysis)(sampling & analysis)

••Full standing stock surveys (GPS/Side Scan)Full standing stock surveys (GPS/Side Scan)
••Cohort studyCohort study
••Water quality sampling + analysesWater quality sampling + analyses
••SestonSeston depletion studies.depletion studies.
••Shellfish biometric and mortality assessments.Shellfish biometric and mortality assessments.
••Filtration studies.Filtration studies.
••Wild filter feeding Wild filter feeding vsvs aquaculture.aquaculture.
••MacroalgaeMacroalgae /SAV assessment./SAV assessment.
••Mussel seed mortality studies (Mussel seed mortality studies (hold,relayhold,relay))
••Density dependent mortality (var. relay time, tons, etc)Density dependent mortality (var. relay time, tons, etc)
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Upcoming Work Upcoming Work (modelling)(modelling)

••‘‘SummerSummer’’ hydrographichydrographic surveyssurveys

••Calibration of hydrodynamic modulesCalibration of hydrodynamic modules

••Development of water quality modulesDevelopment of water quality modules

••Calibration of Calibration of ShellSIMShellSIM™™ modulemodule

••Refinement of ECOWINRefinement of ECOWIN™™ modelmodel

••Refinement of ASSETSRefinement of ASSETS™™ modelmodel

••Detailed structure scale Detailed structure scale hydrographichydrographic surveys.surveys.

••Calibration of Flow3DCalibration of Flow3D™™ modelsmodels

16/17



SummarySummary

••Well structured projectWell structured project

••Good project management in placeGood project management in place

••Project partners working well togetherProject partners working well together

••Detailed sampling programme designedDetailed sampling programme designed

••Preliminary results from numerical models are encouragingPreliminary results from numerical models are encouraging

••LargeLarge--scale sampling programme underwayscale sampling programme underway
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