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Environmental Sustainability 

James A. Morris, Jr. 
101 Pivers Island Rd., Beaufort, NC  
james.morris@noaa.gov 

NOAA / NOS   National Centers for Coastal Ocean Science 



Our team 

Dr. James Morris,  
Marine ecologist, CCFHR 

Dr. Suzanne Bricker, 
Marine ecologist, CCMA 

Andy Ostrowski, JHT 
Biologist, CCFHR 

Dr. Ken Riley, JHT 
Biologist, CCFHR 

Troy Rezek,  JHT 
Biologist, CCFHR 

Gary Fisher,  Biological 
Tech, CCFHR 

Amit Malhotra, JHT 
Hydrodynamic modeler, 
CCFHR 

Dr. Carol Price, JHT 
Biologist, CCFHR 







Research facilities include 8,000 sq. ft. of  hatcheries, nursery, 
and growout systems that incorporate recirculating 
technology to recycle and reuse water 
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(OECD 2013) 



NOAA aims to increase aquaculture 
production by 1 million mt by 2025 



NOAA’s Aquaculture Goals 

Healthy 
aquatic 

environments 

Aquaculture 
valued by   
the public 

Competitive 
aquaculture 
businesses 

NOAA Aquaculture Strategic Plan 2012 



• Feeds 
• Genetics 
• Cage culture sustainability 
• Ecosystem impacts 
• GIS models for site selection 
• Finfish animal health 
• Best management practices 

Assisting Coastal 
Management 



CAPES Vision 
We develop decision support tools for coastal managers 
enabling them to safeguard the environment while 
supporting aquaculture development in the coastal zone. 



Program priorities 

• Environmental Interactions 

• Marine Spatial Planning to Inform Siting 

• Climate Change Interactions 

• Technology Development 

 



Aquaculture Modeling 

• Developing a hub for aquaculture modeling 
• Developing a framework to evaluate existing models 
• Identifying thresholds for pollutant effects 
• Conducting modeling simulations in varying 

environmental regimes 
• Developing spatial plans and management tools 



Why invest in modeling? 

• Modeling is used in permitting (EIS) and spatial planning 
• Consultants do modeling for industry 
• Coastal managers need support with interpretation 
• Standardized modeling methods are needed 
• Spatial planning requires simulation of various production 

scenarios 
 

© OceanSpar 



Evaluating marine aquaculture effects models 
Environmental Models 

• AquaModel 
• Depomod 
• FARM 
• MOM 

• CSTT Model 
• LESV 
• ShellSIM 
• EcoWin 

• Longline 
• DEB 
• DDB 
• Hydro 

 

   



• Surface temperature 
• Bottom temperature 
• Irradiance 
• Mixed layer depth 
• Wind speed 
• Tidal flow 
• Current velocity 
• Oxygen 
• Nitrogen 
• Phytoplankton 
• Zooplankton 

 

• Feed rate 
• Wasted feed (fraction) 
• Initial pen oxygen 
• Initial pen nitrogen 
• Fecal/feed settling rate 
• Fish growth rate 

min/max 
 

• Aerobic biomass 
• Anaerobic biomass 
• Sediment O2 and CO2 
• Sediment sulfide 
• Sediment TOC 
• Suspended O2 
• Water POC 
• Fecal POC deposition 
• Fecal TOC consolidation 
• Fecal deposition threshold 
• Fecal erosional threshold 
• Fecal erosional rate 

 
 

Operations Water 
column 

Benthic 

Data Requirements Can Be High 



We’re Thinking Ecosystem… 



Site selection 

Site screening Environ. modeling 

Spatial Planning Tools for Marine Aquaculture 

• Proximity to ports 
• Bathymetry 
• Temperature 
• User conflicts 
• Protected species 
• Viewshed 
• Management areas 
• …. 

• Env. data required 
• Pollution thresholds 
• Production capacity 
• Spatio-temporal 

dynamics 
• Fish energetics 
• Scenario simulations 
• …. 

Site selection 

• Abiotic and biotic 
considerations 

• Validation process 
• Permitting process 
• Socio-economics 
• …. 



Building the Coastal Aquaculture Planning Portal 

AquaModel – Environmental Simulation of 
Offshore Aquaculture Operations 

AquaModel provides real-time, three-dimensional simulation 
of water column and benthic impacts related to offshore 
aquaculture operations. 

NOAA National Ocean Service 

Hawaii Aquaculture Marine Mapper  

Interactive online map viewer designed to assist coastal 
managers and industry siting offshore aquaculture 
operations. 

NOAA National Ocean Service 

FARM Model – Coastal Spatial Planning and 
Aquaculture Siting 

Ecological carrying capacity model used to evaluate shellfish 
aquaculture, eutrophication, and nutrient bioextraction. 

NOAA National Ocean Service 
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Recent International Exchanges  
Morocco, Bermuda, Bahamas, Korea, Mexico, Scotland 

• Provided information on spatial planning, zoning, 
and environmental modeling 

• Visited commercial operations and established 
contacts for technology exchange 

• Many collaborative opportunities working with 
coastal managers on marine aquaculture zoning, 
carrying capacity, and environmental monitoring 
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Opportunities for China/U.S. collaborations 

• Monitoring and modeling 

– Compare models to forecast environmental interactions 

– Compare monitoring approaches 

– Discuss IMTA modeling 

 

• Marine Spatial Planning 

– Moving mariculture offshore 

– Local, regional, and national approaches 



Questions? 
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