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SUSAQ - Aims 
• Commissioned late 2013 to gather information on 

European aquaculture development in the context of 

environmental protection; 

• Focus was on European environmental legislation; 

• Water Framework Directive (WFD) and Marine Strategy 

Framework Directive (MSFD) were addressed, in 

particular; 

• The approach acknowledges that high quality aquatic 

environments and the prevention of their deterioration 

are fundamental to the sustainable development of 

European aquaculture; 

• The project provides background information for a 

guidance document on the application of environmental 

legislation in relation to aquaculture that will be 

developed by the Commission.  



SUSAQ - Rationale 
• A need to develop guidance was identified in the Strategic 

Guidelines for the Sustainable Development of EU 

Aquaculture; 

• WFD and the MSFD were items of legislation highlighted as 

being important for the aquaculture sector; 

• Project represents a response to the raising of the issue of 

implementation of environmental legislation as a possible 

constraint on development; 

• Commission Services would like to:  
– have a better understanding of how the sector meets its legal obligations under WFD, 

MSFD and other environmental legislation;  

– understand how aquaculture can benefit from legislation-driven improvements in clean 

water availability; 

– see sustainable development of European aquaculture, and sustained growth in 

quality seafood from European aquaculture businesses; 

• Protection of the environment and maintenance of high quality 

aquatic ecosystems are core principles in realising the 

obvious potential of the sector. 



SUSAQ - Overview 
• The SUSAQ Report provides an overview of EU-28 

aquaculture including production data, the types of 

aquaculture systems used in the EU and their environmental 

impacts; 

• Project constructed around a strong element of stakeholder 

engagement and consultation; 

• Provides views on implementation of environmental legislation 

with direct relevance to aquaculture from a broad spectrum of 

stakeholders right across EU-28 and some EEA states; 

• Key recommendations in relation to environmental regulation 

and impact mitigation for aquaculture across EU-28 are 

presented (derived from the reviews carried out by the project 

and the input of stakeholders);   

• Recommendations fall into four categories (1) for national 

administrators and regulators (2) for the aquaculture industry 

(3) for further research (4) for the EC. 



SUSAQ Approach  
• Aquaculture impacts (negative & positive) were categorised 

by species/system type; 

• Project team reviewed environmental legislation relevant to 

aquaculture in EU-28 (focus on WFD &MSFD, but included 

other legislation such as SEA, EIA, alien species legislation); 

• Through a process of consultation, the project investigated 

and reported on:  

1. Good practice by national administrators and regulators in the 

implementation of environmental legislation, at both a regional and 

national level; 

2. Good practice by the administrators, regulators and the aquaculture 

industry in minimising specific environmental impacts;   

• Provided a strong interface with administrators, regulators, 

and industry across EU-28 and EEA states through a 

programme of regional workshops; 

• Reviewed environmental impacts in the context of sectoral 

development, and the use of emerging technologies. 

 



SUSAQ Results 
Overview of Aquaculture Systems in EU-28 

Cultivations systems Environment  Species/group 

Net-pen    Freshwater & marine Finfish 
 

Flow-through land-based Freshwater & marine Finfish 
 

Land based Recirculation 

(RAS)   Freshwater & marine Finfish (crustaceans) 
 

Extensive static water  Freshwater   Finfish 

earth ponds 
 

Lagoon and valliculture Marine   Finfish 
 

Rafts & long-lines  Marine   Bivalves  

  

Intertidal shellfish culture Marine   Bivalves 
 

Sub-littoral seabed Marine   Bivalves 

Shellfish culture 

 



 
Overview of Aquaculture Pressures: Potential 

environmental pressures from Finfish and Shellfish 

cultivation systems: 
• Pressures (Finfish) 
• Significant literature on potential impacts; 

• Main concerns effluent discharge (nutrients), escapees (predation, competition, genetic 

introgression) & pathogen release; 

• Intensive open system impacts > extensive or closed (e.g. RAS) systems; 

• But significant industry improvements (area & regional management strategies, feed/FCR, 

medicines/vaccines, disease control & improvement in containment). 

• Pressures (Shellfish) 
• Significant literature on potential impacts; 

• Main concerns bio-deposition, changes to diversity (IAS), disturbance;  

• Environmental pressures are complex (ecosystem engineers); 

• Depletion of phytoplankton for other species/primary production impacts; 

• Reduction of light reaching sea-bed. 

 

• Approach taken was tabulation of impacts against system type 

• Pressures and impacts of different aquaculture systems depend on multiple factors, 

including farm location, type of cultured organism, methods used, and the sensitivity or 

vulnerability of the environment to possible pressures; 

• Pressures and impacts need to be monitored and managed closely in order to comply 

with the Water Framework Directive (WFD) and the Marine Strategy Framework 

Directive (MSFD). 

 



Overview of Aquaculture Impacts – Potential Ecosystem 

Service Benefits/Positive Environmental Impacts: Finfish & 

Shellfish 
• Benefits (Finfish) 

• Extensive fish ponds & wetlands (effluent treatment): +ve biodiversity 

impacts; 

• Fish pond retention of water for irrigation & flood control; 

• Fish pond removal or retention of nutrients such as phosphorous; 

• Farms providing a source of food for wild fish and predators ; 

• Farms acting as sentinels for water quality problems. 

 

• Benefits (Shellfish) 

• Moderating effects on nutrients; 

• Creation of structural habitat and bio-diversity on shellfish beds/reefs; 

• Increased food availability for birds; 

• Mitigation and rehabilitation of coastal waters; 

• Increase in water clarity leading to greater light levels; 

• Carbon sequestration through shell formation. 

 

 

 



Review of Environmental Legislation – WFD 

& MSFD 
• The WFD and the MSFD do not contain explicit obligations for aquaculture; 

• But, aquaculture industry has to comply with the requirements of the WFD 

and MSFD via the national legislation that implements those Directives in 

MS; 

• A significant issue is the current frequent lack of integration of aquaculture 

into the RBMPs; 

• MSFD is in its early stages of implementation, it is too early to assess how 

aquaculture is being addressed under this Directive; 

• Key issues for WFD/MSFD in relation to aquaculture: 
– non-consumptive use of water; 

– reliant on good water quality; 

– mitigation measures can be adopted (e.g. filters, wetlands to remove nutrients); 

– discharges (e.g. nutrients, suspended solids, medicines/biocides); 

– flow management (abstraction and management of flows in river systems); 

– protection of water quality; 

– containment effects, escapees, pathogens; 

– ecological continuity; 

– biodiversity & INNS introductions 

– development of aquaculture within water bodies & cumulative effects; 

– coherence between EU regulations and within MS; 

– administrative burdens on the industry, including timescales for licence applications to be 

processed. 

 



Review of Environmental Legislation – Other 

Relevant Articles 
• Strategic Environmental Assessment (SEA) has been used to a very limited 

extent for aquaculture developments; 

• Although Environmental Impact Assessment (EIA) is mandatory only for 

intensive aquaculture systems, a large number of EIAs for aquaculture 

projects have been carried out across Europe; 

• Reviews of some of these EIAs shows inconsistent application of the EIA 

Directive between countries; 

• Regulation (EC) No708/2007 established a framework governing 

aquaculture practices in relation to alien and locally absent species; 

• Certain alien species (with a long history of aquaculture within the EU and 

which do not have any major adverse ecological impacts) have been 

derogated from the main obligations of the Regulations, except where 

Member States believe that such controls are appropriate. 

 



Needs of, and challenges for, EU 

Aquaculture 
• To address seafood market needs in the EU, the Commission 

produced Strategic Guidelines for the Sustainable 

Development of EU Aquaculture; 

• The four priority areas for action include simplified 

administrative procedures and reduction of bureaucracy whilst 

ensuring environmental legislation requirements are still met; 

• Several European aquaculture organisations (e.g. EATiP, 

EFARO, EAS)  have published views on the requirements for 

sustainable development of aquaculture; 

• Industry (FEAP) and the NGO community (Seas at Risk) have 

also published views on the environmental issues surrounding 

the sustainable development of aquaculture; 

• A series of four regional workshops highlighted the needs and 

issues for sustainable aquaculture development in those 

locations.   



Needs & Issues Raised at Regional 

Workshops – some examples 

• Consistent application of the Precautionary Principle; 

• Consistent implementation of the Polluter Pays Principle; 

• The adoption of zero nutrient impact requirements for (some) new aquaculture sites 

where these occur, within the context of industry development and other sectors’ 

emissions; 

• The issue of when an introduced species becomes naturalised in a particular location; 

• The application of WFD Article 4.7 to aquaculture, where “failure to prevent 

deterioration from high status to good status of a body of surface water is the result of 

new sustainable human development activities”; 

• Ecological continuity, the removal of barriers in river catchments and the 

management of abstracted sections of rivers, allowing for free passage of wild fish; 

• Access to freshwater for aquaculture, especially in comparison with other industries 

such as agriculture; 

• Water use and charging for an industry that produces emissions in the effluent but is 

effectively a non-consumptive user of water; 

• The development, refinement, application and general acceptance of carrying 

capacity models for sustainable aquaculture development; 

• Recognition of the positive ecosystem services of some sectors and how 

management of such systems may benefit society. 

 



Review of Good Practice – Examples of the 

Implementation of Environmental Legislation by 

National Administrators and Regulators 

• One-stop-shops and streamlining of licensing processes (e.g. Norwegian 

licensing system), improve efficiencies, reduce costs and the approach is 

consistent with the Strategic Guidelines; 

• Development of strategies for aquaculture (e.g. Strategic Framework for 

Scottish Aquaculture, Aquaculture Development strategy for Hungary) provide a 

broader view on sustainable development and may assist the application of 

environmental protection legislation; 

• Cooperation, dialogue and sharing of information between relevant authorities, 

fish farmers and other stakeholders (e.g. Coordinated Local Aquaculture 

Management Systems, CLAMS, and Single Bay Management, SBM, processes 

in Ireland) manages aquaculture development in a process that permits input 

from all interested parties;  

• Spatial planning for aquaculture - The development of spatial planning for 

aquaculture, together with associated tools (e.g. for assessing carrying 

capacity), are very valuable approaches that can integrate the requirements of 

the WFD and MSFD. 



Review of Good Practice – Examples of the Implementation of 

Environmental Legislation (cont’d) 

• Consistent and proportionate application of legislation and, thus, regulation 

to all sectors i.e. a level playing field is required – examples highlighted 

referred to the concept of environmental flows, and the non-consumptive 

nature of aquaculture systems; 

• Risk- and evidence-based approach to determining monitoring requirements 

(Monitoring should be limited to parameters that could effectively detect 

adverse impacts from aquaculture and to parameters that are necessary to 

support aquaculture).  This action provides potential for cost-saving; 

• Administrative costs should be proportionate to the administrative effort 

required, be adopted across different sectors, and apply the Polluter Pays 

Principle.  Freshwater systems were cited as sometimes improving water 

quality in catchments.  Re-licensing frequencies were variable; 

• Appropriate use of the Precautionary Principle for aquaculture systems, 

noting the diversity of system types and species produced in EU-28, and the 

wide variation in level and type of impact. 

 



Review of Good Practice - by administrators, regulators 

and the aquaculture industry in minimising specific 

environmental impacts   

 
Benthic impacts and nutrient enrichment  
1. Feed management (e.g. improvements in FCR through improved feed 

delivery systems); 

2. Monitoring (e.g. use of CCTV); 

3. Nutrient reduction (e.g. IMTA or compensatory aquaculture); 

Chemicals / Disease 
4. Co-ordinated sea-lice treatments / communication co-operation found in 

area and regional management agreements improves disease 

management at the macro-scale; 

5. Biosecurity plans (e.g. SPF stock, vaccination programmes, monitoring); 

Containment (escapees, wild fish interactions, alien species) 

5. Application of technical standards across the sector (e.g. by statute); 

6. Segregation of stocks and the adoption of appropriate equipment for 

farming situations/conditions; 

7. Application of industry Codes of Practice;   

Predator control 
8. Control of avian predators (e.g. exclusion by nets, acoustic deterrents). 



Emerging & Future Technologies 

• Offshore Aquaculture 

 Potential, Space, < Conflict, Carrying capacity, Improvements, Challenges;  

• Submersible net-pens 

 Exposed environments, visual impacts, new species, reduced impacts, risk 

of escapes; 

• Closed freshwater and marine pens 

 In progress, capture solids, containment & isolation, viability ? 

• Bio-fuels , algae & seaweed culture 

 Increased interest, low demands on environment, alternative proteins, clean 

up; 

• Integrated multi-trophic aquaculture (IMTA) 

 Potential where elevated nutrients levels (Baltic & Black seas, compensatory 

aquaculture, challenges, R&D, Economic viability ?  

• Aquaponics 

 Closed loops, mostly small scale, much interest, commercial challenges; 

• Co-location with renewable energy and offshore platforms 

 Space saving, EU projects, Operational & engineering challenges. 

 

 

 

 

 

 



Emerging & Future Technologies (cont’d) 
Existing technologies 

• Potential for sustainable development varies between 

systems;  

• Pressures exerted on the environment (and potential net 

environmental benefits) varies between systems 

 

Future technologies 

• Potential for growth varies between technologies;  

• Pressure on the environment varies between technologies;  

• Possible significant reduction in pressures over 

contemporary cultivation systems, even with increasing 

biomass and production levels. 

 

1. Effective contributions to European food security and 

sustainable development requires a mix of both old and 

new system technologies; 

2. Compliance with Environmental legislation is mandatory; 

3. Good Practice examples provided by industry and 

regulators provide templates to deliver both. 

 

 

 

 



Recommendations for National 

Administrators & Regulators 
Recommendations for national administrators and regulators have been 

brigaded under four headings: Licensing, Monitoring, Planning and Charging; 

• Licensing includes: single point of contact for administration; adoption of 

permitting system that allows for inclusion of mitigation practices; adopt the 

Precautionary Principle according to current EU guidance; and provide 

guidance for the sector within their jurisdiction based on the relevant 

species/system; 

• Monitoring includes: adopt a risk & evidence-based approach to monitoring; 

provide greater clarity on data & information to be provided by industry; 

adopt regulatory codes; develop & apply technical standards for aquaculture 

systems; 

• Planning includes: provide strategic planning for marine aquaculture 

development to inform spatial planning processes, and include Allocated 

Zones for Aquaculture (AZAs); aquaculture should be integrated into 

RBMPs; 

• Charging includes: ensure administration costs are proportionate to the 

sector/business that is being regulated and the ‘Polluter Pays’ principle is 

applied.  

 



Recommendations for Industry 

Recommendations for the aquaculture industry have been provided, split into 

three categories, Technology, Management and Liaison: 

• Technology includes: the adoption of aquaculture systems appropriate to 

the local environment, and the continuation of the adoption of new practices 

that improve sustainability; 

• Management includes: taking an ecosystem-level approach to the 

management of aquaculture systems; adopt voluntary practices of self-

monitoring and reporting, such as those seen in Codes of Practice and 

Certification schemes, which improve environmental sustainability outside of 

the regulatory framework; 

• Liaison includes: Liaise directly with regulators to achieve a common level 

of understanding about responsible aquaculture operations. 

 



Recommendations for Further Research  

Recommendations for further research are: 

• Research that provides more accurate predictive models for the fate 

of nutrients that originate from aquaculture sites and their cumulative 

effects, as well as effective ways of mitigating those impacts.   

• Research to improve monitoring techniques and support the 

development and use of best available technology (BAT) to reduce 

environmental impacts.   

• Research that supports the development of new, efficient and 

innovative water processing technology for land-based aquaculture 

systems (RAS). 

 



Recommendations for Commission Services 

Recommendations for the European Commission Services are: 

• Develop guidance to address the biological impacts of aquaculture 

e.g. pathogens, non-native invasive species, sea lice in farmed 

salmonids, escapees and the risk of introgression with wild 

populations; 

• The EFLOWS working group consider both the environment and the 

development of the aquaculture sector with respect to the 

management of abstraction in relation to flow-through systems;   

• That this project information is retained as a readily accessible and 

usable resource to provide information to national administrators, 

regulators, industry and NGOs in the future. 

 



Summary 

• The SUSAQ project investigated issues around the implementation of WFD 

& MSFD and other environmental legislation relevant to aquaculture in the 

EU; 

• The SUSAQ project was commissioned to provide background information 

for Commission Services to develop a guidance document related to 

environmental legislation; 

• An overview of the legislative framework that applies was provided; 

• The project had a strong element of consultation through regional 

workshops across Europe; 

• Issues with the implementation of environmental legislation are presented; 

• Good Practice examples relevant to administrators, regulators and industry 

are documented; 

• An overview of future technologies is provided; 

• Recommendations for national administrators and regulators, industry, 

future research required in the topic area, and for Commission Services are 

highlighted.  

 


